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The Major Stormwater Management Plan (Major SWMP) must be completed in its entirety
and accompany applications to the County for a permit or approval associated with certain
types of development projects. To determine whether your project is required to submit a
Major or Minor SWMP, please reference the County’s Stormwater Intake Form for

Development Projects.

Project Name:

OTAY BUSINESS PARK

Project Location:

SE CORNER OF AIRWAY RD. AND ALTA
RD

Permit Number (Land Development
Projects):

TMS5505R

Work Authorization Number (CIP only):

Applicant:

OTAY BUSINESS PARK, LLC
Contact: Ricardo Jinich

Applicant’s Address:

4370 LA JOLLA VILLAGE DR, SUITE 640
SAN DIEGO, CA 92122

Plan Prepared By (Leave blank if same as
applicant):

STEVENS CRESTO ENGINEERING INC.

Preparet’s Address: 9665 CHESAPEAKE DR., SUITE 200
SAN DIEGO, CA 92123
Date: 01/31/14

The County of San Diego Watershed Protection, Storm Water Management, and Discharge
Control Ordinance (WPO) (Ordinance No. 9926) requires all applications for a permit or
approval associated with a Land Disturbance Activity to be accompanied by a Storm Watet
Management Plan (SWMP) (section 67.806.b). The purpose of the SWMP is to describe how
the project will minimize the short and long-term impacts on receiving water quality.
Projects that meet the criteria for a priority development project are required to prepate a

Major SWMP.

Since the SWMP s a living document, revisions may be necessary during various stages of
approval by the County. Please provide the approval information requested below.

. Does the SWMP |1 opg by vide County
Project Stages need revisions? Revision Date Reviewer
YES NO
TM-5505R X 06/27/14

Instructions for a Major SWMP can be downloaded at
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmp.html

Completion of the following checklists and attachments will fulfill the requirements of a

Major SWMP for the project listed above.
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PRIORITY DEVELOPMENT PROJECT DETERMINATION

TABLE 1: 1S THE PROJECT IN ANY OF THESE CATEGORIES?

Yes | No | , Housing subdivisions of 10 or more dwelling units. Examples: single-family homes,

4 = multi-family homes, condominiums, and apartments.

Commercial—greater than one acre (total disturbed area). Any development other
than heavy industry or residential. Examples: hospitals; laboratories and other medical
Yes | No B facilities; educational institutions; recreational facilities; municipal facilities;

B a commercial nurseries; multi-apartment buildings; car wash facilities; mini-malls and
other business complexes; shopping malls; hotels; office buildings; public warehouses;
automotive dealerships; airfields; and other light industtial facilities.

ves | Neo Heavy indu.stry—greamr than one acre (total disturbed area). Examples: o

D‘ B C | manufacturing plants, food processing plants, metal working facilities, ptinting plants,
and fleet storage areas (bus, truck, etc.).

Yes | No | Automotive repair shops. A facility categorized in any one of Standard Industrial

u u Classification (SIC) codes 5013, 5014, 5541, 7532-7534, or 7536-7539.

Restaurants. Any facility that sells prepared foods and drinks for consumption,
including stationary lunch counters and refreshment stands selling prepared foods and
ves | N drinks for immediate consumption (SIC code 5812), whete the land atea for

[:6; .O E | development is greater than 5,000 square feet. Restaurants where land development is
less than 5,000 square feet shall meet all SUSMP requirements except for structural
treatment BMP and numeric sizing criteria requitements and hydromodification
requirements.

Hillside development greater than 5,000 square feet. Any development that creates

Yes | No | . | 5,000 square feet of impetvious surface and is located in an area with known erosive

Q u soil conditions, where the development will grade on any natural slope that is twenty-
' five percent or greatet.

Environmentally Sensitive Areas (ESAs). All development located within or directly
adjacent to or discharging directly to an ESA (where discharges from the development
or redevelopment will enter receiving waters within the ESA), which either creates
2,500 square feet of impervious sutface on a proposed project site or increases the

Yes No : . . . .

a = G | area of imperviousness of a proposed project site to 10% or more of its naturally
occurring condition. “Directly adjacent” means situated within 200 feet of the ESA.
“Discharging directly to” means outflow from a drainage conveyance system that is
composed entirely of flows from the subject development or redevelopment site, and
not commingled with flows from adjacent lands.

Yes | No | Parking lots 5,000 square feet or more or with 15 ot mote (paved) parking spaces and

Q u potentially exposed to urban runoff.

Street, roads, highways, and freeways. Any paved surface that is 5,000 squate feet or
Yes No . .

= o I | greater used for the transportation of automobiles, trucks, motorcycles, and other
vehicles.

Yes | No Retail Gasoline Outlets (RGOs) that are: (a) 5,000 square feet ot mote or (b) a

u u J projected Average Daily Traffic (ADT) of 100 or more vehicles per day.

To use the table, review each definition A through K. If any of the definitions match, the

project is a Priority Development Project. Note some thresholds are defined by square

footage of impervious area created; others by the total area of the development. Please see special
requirements for previously developed sites and project exemptions on page 6 of the County SUSMP.
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PROJECT STORMWATER QUALITY DETERMINATION

Total Project Site Area: Approx. 176 Ac.

Estimated amount of disturbed acreage: Approx. 176 Ac.

(If >1 acre, you must also provide a WDID number from the SWRCB) WDID: Will be
provided prior to permit issuance

Complete A through C and the calculations below to determine the amount of
impetvious surface on your project before and after construction.

A. Total size of project site: 176 Ac.
B. Total impervious area (including roof tops) before construction: ~0 Ac.
C. Total impervious area (including roof tops) after construction: 98 Ac.

Calculate percent impervious before construction: (B/A)*100 = <1%
Calculate percent impetvious after construction: (C/A)*100 = 56%

Please provide detailed descriptions regarding the following questions:
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TABLE 2: PROJECT SPECIFIC STORMWATER ANALYSIS

1. | Please provide a brief description of the project.

The Otay Busmess Park is a 161.6 gross acre parcel located immediately southeast of and
adjacent to the future intersection of Alta Road and Airway Road in East Otay Mesa, San
Diego County, California. The property also lies immediately north of the U.S./Mexico
border approximately 0.5 mile east of Enrico Fermi Drive. The project site consists of a
single parcel (Assessor’s Parcel Number 648-070-21), and is located within Subatea 2 of the
East Otay Mesa Specific Plan (EOMSP) area.

The proposed development consists of 34 lots varying in size, and two detention basins.
Access to Otay Business Park will be primarily from Alta Road along the west of the
property line. Siempre Viva Road will be extended from the west and will pass through the
property for future connection, and continuation, to the northeast. Several roads will be
constructed interior to the project for lot access. Offsite roadway improvements include
the extension of Airway Road and Siempre Viva Road from Airway Place to the project
boundary. Otay Business Park will be constructed in three units.

Development of the project site includes the extension of water, sewet, and storm drain
lines into the project area. Detention basins in the southeastern and southwestetn portions
of the property have been designed to provide peak flow and hydromodification mitigation
for the entire project in ultimate build-out condition; see the Drainage Study for Otay
Business Park for peak flow calculations, and Appendix H for hydromodification
calculations. Discharge points will remain consistent with existing conditions south of the
site and enter existing (6) 7° wide x 4” high box culverts that travels across the border into
Mexico.

Peak flow and hydromodification calculations for the subdivision assume ultimate
commercial build out of the proposed lots. Duting the Site Plan review of each proposed
on-lot development, the development will need to demonstrate conformance to the
assumed runoff coefficients, and will need to propose approptiate on-lot pollution control
BMPs. No site plans are proposed at this time.

2. | Describe the current and proposed zoning and land use designation.

Existing and proposed zoning are S-88, Specific Plan. The Otay Mesa Specific Plan allows
for “Mixed Industrial” use within the project boundary.

3. | Describe the pre-project and post-project topography of the project. (Show on Plan)

The project site, in its existing condition, is undeveloped propetty consisting of undisturbed
natural terrain that is situated within two distinct drainage basins, draining north to south.
Runoff passing through the site flows south across the border into Mexico and ultimately
to the Tijuana River (Tijuana River Watershed). The proposed project will maintain existing
drainage patterns and discharge points to the maximum extent practicable. See the
Preliminary Grading Plan in Attachment A for existing and proposed topography.
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4. | Describe the soil classification, permeability, erodibility, and depth to groundwater for
LID and Treatment BMP consideration. (Show on Plan) If infiltration BMPs are
proposed, a Geotechnical Engineer must certify infiltration BMPs in Attachment E.

Per the San Diego County Hydrology Manual, Hydrologic Soil Groups Map, the site is
dominated by Hydrologic Soil Group D. Group D soils have very slow infiltration rates
when thoroughly wetted. Consisting primarily of clay soils with a high swelling potential,
soils with a high permanent water table, soils with clay pan layer at or neat the surface, and
shallow soils over neatly impervious materials such as rock, Group D soils have a very slow
rate of water transmission. As such, infiltration BMPs are not proposed for use at the site.

5. | Describe if contaminated or hazardous soils are within the project area. (Show on
Plan)

There appear to be no hazardous or contaminated soils within the project area.

6. | Describe the existing site drainage and natural hydrologic features. (Show on Plan).

Two major drainages pass north-south through the project site. Per the project Drainage
Study for Otay Business Park, approximately 110 cfs of off-site run-on is tributary to the
westerly drainage during a 100 year design storm. This off-site run-on will be collected
within a bypass storm drain system for conveyance within Alta Road, and will be discharged
at the southwest corner of the project. Approximately 499 cfs of off-site run-on is tributary
to the easterly drainage during a 100-year design storm. This off-site run-on will pass
through the project within a rock-lined graded channel before being discharged at the
southeast corner of the project.

7. | Describe site features and conditions that constrain, or provide oppottunities for
stormwater control, such as LID features.

The presence of type D silty and clayey soils at the project site constrains options for BMPs.
Infiltration BMPs are not feasible and any futute bio-retention facilities proposed will
require underdrains and possibly impervious liners.

8. | Is this project within the environmentally sensitive areas as defined on the maps in
Appendix A of the County of San Diego Standard Urban Storm Water Mitigation Plan for
Land Development and Public Improvement Projects? (See Figure 1 )

Yes | o

9. | Is this an emergency project?

Yes | ‘l‘\]os)
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Figure 1
Portion of SUSMP Appendix A — Environmentally Sensitive Areas
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CHANNELS & DRAINAGES

Complete the following checklist to determine if the project includes work in channels.

TABLE 3: CHANNELS& DRAINAGE ANALYSIS

No.

CRITERIA

YES

NO

N/A

COMMENTS

1.

Will the project include work in
channels?

X*

If YES go to 2
If NO go to 13.

2.

Will the project increase velocity or
volume of downstream flow?

X

If YES go to 6.

Will the project discharge to unlined
channels?

If YES go to. 6.

Will the project increase potential
sediment load of downstream flow?

If YES go to 6.

Will the project encroach, cross, realign,
or cause other hydraulic changes to a
stream that may affect downstream
channel stability?

If YES goto 8.

Review channel lining materials and
design for stream bank erosion.

Continue to 7.

Consider channel erosion control
measures within the project limits as
well as downstream. Consider scour
velocity.

Continue to 8.

Include, where appropriate, energy
dissipation devices at culverts.

Continue to 9.

Ensure all transitions between culvert
outlets/headwalls/wingwalls and
channels are smooth to reduce
turbulence and scour.

Continue to 10.

10.

Include, if appropriate, detention
facilities to reduce peak discharges.

Continue to 11.

11.

“Hardening™ natural downstream areas to
prevent erosion is not an acceptable
technique for protecting channel slopes,
unless pre-development conditions are
determined to be so erosive that
hardening would be required even in the
absence of the proposed development.

Continue to 12.

12.

Provide other design principles that are
comparable and equally effective.

X

Continue to 13.

13.

End

*No existing channels are present; the project will create a channel.
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TEMPORARY CONSTRUCTION BMPS

Please check the construction BMPs that may be implemented during construction of the
project. The applicant will be responsible for the placement and maintenance of the BMPs
incorporated into the final project design.

B Silt Fence Desilting Basin
B Fiber Rolls Gravel Bag Berm
B Street Sweeping and Vacuuming Sandbag Barrier

B Storm Drain Inlet Protection Material Delivery and Storage

B Stockpile Management Spill Prevention and Control
B Solid Waste Management Concrete Waste Management

B Stabilized Construction Entrance/Exit Water Conservation Practices

HE E E MR E[]E [

[0 Dewatering Operations Paving and Grinding Operations

B Vehicle and Equipment Maintenance

B Any minor slopes created incidental to construction and not subject to a major or minor
grading permit shall be protected by covering with plastic ot tarp prior to a rain event, and
shall have vegetative cover reestablished within 180 days of completion of the slope and
ptior to final building approval.
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EXCEPTIONAL THREAT TO WATER QUALITY DETERMINATION

Complete the checklist below to determine if a proposed project will pose an “exceptional
threat to water quality,” and therefore require Advanced Treatment Best Management

Practices during the construction phase.

TABLE 4: EXCEPTIONAL THREAT TO WATER QUALITY DETERMINATION

No. CRITERIA YES | NO | INFORMATION

1. Is all or part of the proposed project site within 200 feet of waters X | If YES, continue to
named on the Clean Water Act (CWA) Section 303(d) list of Water 2.

Quality Limited Segments as impaired for sedimentation and/or If NO, go to 5.
turbidity? Current 303d list may be obtained from the following site:
http://www.waterboards.ca.gov/water issues/programs/tmdl/2010

state ir reports/category5_report.shtml

2. Will the project disturb more than 5 acres, including all phases of the N/A | If YES, continue to
development? 3.

If NO, go to 5.

3. Will the project disturb slopes that are steeper than 4:1 (hotizontal: N/A | If YES, continue to
vertical) with at least 10 feet of relief, and that drain toward the 4.

303(d) listed receiving water for sedimentation and/or turbidity? If NO, go to 5.

4, Will the project disturb soils with a predominance of USDA-NRCS N/A | If YES, continue to
Erosion factors ke greater than or equal to 0.4? 6.
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm IfNO, go to 5.

5. Project is not required to use Advanced Treatment BMPs. X Document for
Project Files by
referencing this
checklist.

6. Project poses an “exceptional threat to water quality” and is tequired X | Advanced

to use Advanced Treatment BMPs. Treatment BMPs
must be consistent
with WPO section
67.811(b)(20)(D)

performance criteria

Exemption potentially available for projects that require advanced treatment:

Project

proponent may perform a Revised Universal Soil Loss Equation, Version 2 (RUSLE 2),
Modified Universal Soil Loss Equation (MUSLE), or similar analysis that demonstrates (to
the County official’s satisfaction) that advanced treatment is not required.

10
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STEP 3
HYDROMODIFICATION DETERMINATION

The following questions provide a guide to collecting information relevant to
hydromodification management plan (HMP) issues. If the project is exempt from the HMP
criteria, please provide the supporting documentation in Attachment H. Please reference the
full descriptions of the HMP exemptions located in Figure 1-1 of the County SUSMP.

TABLE 5: HYDROMODIFICATION DETERMINATION

QUESTIONS YES | NO | Information

Will the project reduce the pre-project X | If NO, continue to 2.

impervious area and are the unmitigated If YES, goto 7.

post-project outflows (outflows without

detention routing) to each outlet location

less as compared to the pre-project

condition?

Would the project site discharge runoff X | If NO, continue to 3.

directly to an exempt receiving watet, If YES, goto 7.

such as the Pacific Ocean, San Diego Bay,

an exempt reservoir, or a tidally-

influenced area?

Would the project site discharge to a X | If NO, continue to 4.

stabilized conveyance system, which has If YES, goto 7.

the capacity for the ultimate Qo, and

extends to the Pacific Ocean, San Diego

Bay, a tidally-influenced area, an exempt

river reach or resetvoir?

Does the contributing watershed area to X | If NO, continue to 5.

which the project discharges have an If YES, go to 7.

impervious area percentage greater than

70 percent?

Is this an urban mnfill project which X | IfNO, continue to 6.

discharges to an existing hardened or If YES, go to 7.

rehabilitated conveyance system that

extends beyond the “domain of analysis,”

where the potential for cumulative

impacts in the watershed are low, and the

ultimate receiving channel has a "Low”

susceptibility to erosion as defined in the

SCCWRP channel assessment tool?

Project is required to manage X Reference Appendix G

hydromodification impacts. “Hydromodification
Management Plan” of
the County SUSMP.

Project is not required to manage X | Hydromodification

hydromodification impacts. Exempt. Keep on file.

11
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STEP 4
POLLUTANTS OF CONCERN DETERMINATION

WATERSHED
Please check the watershed(s) for the project.
O San Juan 901 U Santa Margarita 902 U San Luis Rey 903 O Carlsbad 904
O San Dieguito 905 [ Penasquitos 906 [J San Diego 907 [ Sweetwater 909
0 Otay 910 B Tijuana 911 0 Whitewater 719 O Clark 720
[J West Salton 721 U Anza Botrego 722 U Imperial 723

http://www.waterboards.ca.gov/sandiego/water issues/programs/basin plan/index.shtml

HYDROLOGIC SUB-AREA NAME AND NUMBER(S)

Number Name

911.12 WATER TANKS

http://www.waterboards.ca.gov/sandiego/water issues/programs/basin plan/index.shtml

SURFACE WATERS that each project discharge point proposes to discharge to. List the
impairments identified in Table 7.

: I i listed [303(d) listed .
SURFACE WATERS Hydrologic | lmpairment(s) listed [303(d) liste Distance to
. i LTt Baii waters or waters with established i
(tiver, creek, stream, etc.) TMDL, Project
Number s ]
911.11 Eutrophic, indicator bacteria, low dissolved | ~7.5 Miles
oxygen, pesticides, phosphorus,
Tijuana River sedimentation, selenium, solids, surfactants,
synthetic organics, total nitrogen as N,
toxicity, trace elements, trash
Eutrophic, indicator bacteria, lead, low ~12 Miles
Tijuana Estuary 911.11 dissolved oxygen, nickel, pesticides,
thallium, trash, turbidity
Pacific Ocean Shoreline, Enterococcus, fecal coliform, total ~13 Miles
.. 911.11 .
Tijuana HU coliform
http://www.waterboards.ca.gov/water issues/programs/tmdl/docs/303dlists2006/epa/t9 06 303d reqgtmdl
s.pdf
GROUND WATERS
BENEFICIAL USE
Hydrologic M| A| I | P|F |G
Ground Water ol
Unit Basin H g g g z V};’
Number c | H
TIJUANA HYDROLOGIC UNIT 11.00
Tijuana Valley HA 11.10
Water Tanks HSA 11.12) O] O] ©

® Existing Beneficial Use
O Potential Beneficial Use
http://www.waterboards.ca.gov/sandiego/water issues/programs/basin_plan/index.shtml

+ Excepted from Municipal ® Existing Beneficial Use 0 Potential Beneficial Use

12
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2010 INTEGRATED REPORT — ALL ASSESSED WATERS
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PROJECT ANTICIPATED AND POTENTIAL POLLUTANTS

Using Table 6, identify pollutants that are anticipated to be generated from the proposed
priority project categories. Pollutants associated with any hazardous material sites that have
been remediated or are not threatened by the proposed project are not considered a
pollutant of concern.

TABLE 6: ANTICIPATED AND POTENTIAL POLLUTANTS GENERATED BY LAND

USE TYPE
General Pollutant Categories
PDP Oxygen Bacteria
. . . .| Heavy Organic Trash & e Ol & 1
Categorjes Sediments Nutrients Metals Compounds Debris Demanding Grease '& Pesticides
Substances Viruses
Detached X X X X X X X
Residential
Development
Attached Y X X PO P@ P X
Residential
skl o ————————
Commercial PO P® P®@ X P® X P® Pe
Development 1
acre or greater
Heavy industry X X X X X X
/industrial
development
Automotive Repair X X®E) X X
Shops
Restaurants X X X X
Hillside X X X X X X
Development
>5,000 ft2
Parking Lots PO PO X X PO X PO
Retail Gasoline X X X X X
(Matlete
Streets, Highways PO X X@ X P® X

& Freeways

X = anticipated
P = potential

(1) A potential pollutant if landscaping exists on-site.

(2) A potential pollutant if the project includes uncovered parking areas.

(3) A potential pollutant if land use involves food or animal waste products.
(4) Including petroleum hydrocatrbons.

(5) Including solvents.
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PROJECT POLLUTANTS OF CONCERN SUMMARY TABLE

Please summarize the identified project pollutants-of-concern by checking the appropriate
boxes in the table below and list any surface water impairments identified. Pollutants
anticipated to be generated by the project, which are also causing impairment of receiving
waters, shall be considered the primaty pollutants of concern. For projects where no primary
pollutants of concern exist, those pollutants identified as anticipated shall be considered
secondary pollutants of concern.

TABLE 7: PROJECT POLLUTANTS OF CONCERN

Pollutant Category Antlg{};ated POt((;l)tlal Surface Water Impairments
Sediments X X (Sedimentation) Primary
Nutrients X X (Phosphorus, Eutrophic) Primary
Heavy Metals X X (Lead, nickel, thallium) Primary
Organic Compounds X X (Synthetic organics) Primary
Trash & Debris % X (Solids, trash) Primary
Oxygen Demanding X X (Low dissolved oxygen) Primary
Substances
Oil & Grease X Secondary
Bacteria & Viruses X X (Indicator bacteria) Primary
Pesticides X X (Pesticides) Primary

Primary and secondary pollutants are determined by assessing the anticipated and potential
pollutants to be generated by the proposed project, and by compating those to the
impairments in the downstream receiving waters. Pollutants anticipated to be generated by
the project, which are also causing impairment of receiving waters, shall be considered the
primary pollutants of concern. Pollutants anticipated to be generated by the project, which
are not currently causing impairment of receiving waters, shall be considered the secondary
pollutants of concern. The Tijuana River and Tijuana Estuary are impaired by eutrophic, an
indicator of excessive nutrients and, as a result, nutrients ate a primaty pollutant of concern.
The Tijuana Estuary is impaired by lead, nickel, and thallium, and, as a result, heavy metals are
a primary pollutant of concern. The Tijuana River and Tijuana Estuary ate impaired by trash,
and the river is impaired by solids, and, as a result, trash and debtis are ptimary pollutants of
concern. The Tijuana River and Tijuana Estuary are impaired by low dissolved oxygen, an
indicator of oxygen demanding substances and, as a result, oxygen demanding substances are
a primary pollutant of concern. The Tijuana River and Tijuana Estuary are impaired by
pesticides and, as a result, pesticides are a primary pollutant of concern. The Tijuana River
and Tijuana Estuary are impaired by indicator bactetia, and as a result, bacteria is a primary
pollutant of concern. The Tijuana River is impaired by sedimentation and solids, and as a
result, sediments are a primary pollutant of concern. Additional anticipated pollutants, which
the downstream receiving waters are not impacted by, are oil & grease; these are secondary
pollutants of concern.
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LID AND SITE DESIGN STRATEGIES

Each numbered item below 1s a2 Low Impact Development (LID) requirement of the WPO.
Please check the box(s) under each number that best describes the LID BMP(s) and Site
Design Strategies selected for this project. LID BMPs selected on this table will be typically
represented as a self-retaining area, self-treating area, pervious pavement and greenroof,
which, should be delineated in the Drainage Management Area map in Attachment C.

TABLE 8: LID AND SITE DESIGN

1. Conserve natura] Areas, Soils, and Vegetation

[J Preserve well draining soils (Type A or B)

U Preserve Significant Trees

O Preserve critical (or problematic) areas such as floodplains, steep slopes, wetlands, and

areas with erosive or unstable soil conditions

B Other. Description: A drainage channel designed to mimic the existing conditions
will transect the eastern half of the project site from north to south.

2. Minimize Disturbance to Natural Drainages

O Set-back development envelope from drainages

B Restrict heavy construction equipment access to planned green/open
space areas

[J Other. Description:

3.  Minimize and Disconnect Impervious Surfaces (see 5)

M Clustered Lot Design

[0 Items checked in 57

B Other. Description: Though the proposed project will employ LID site design
principals to the Maximum Extent Practicable (MEP), LID design options are limited at this
stage in development since the project will only construct streets and rough graded pads.
Ultimate LID site design strategies will be implemented during the development of each lot
and will be determined during the Site Plan Review performed prior to the development of
each lot, as mandated by the Specific Plan.

4. Minimize Soil Compaction

B Restrict heavy construction equipment access to planned green/open space areas.

B Re-till soils compacted by construction vehicles/equipment

B Collect & re-use upper soil layers of development site containing organic
Materials

O Other. Description:

5. Drain Runoff from Impervious Sutfaces to Pervious Areas

LID Street & Road Desigg

[ | Curb-cuts to landscaping (where feasible)

O Rural Swales

O Concave Median
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[J  Cul-de-sac Landscaping Design

| Other. Description: Public roadways have been designed to minimum required
widths. Runoff generated by the roadways will be treated through the use of structural
treatment control BMPs and then routed through unlined extended detention basins.

LID Parking Lot Design

O Permeable Pavements

U  Curb-cuts to landscaping

W*  Other. Description: To be determined during the ultimate development of each lot.

LID Driveway, Sidewalk, Bike-path Design

O Permeable Pavements

[J  Pitch pavements toward landscaping

W*  Other. Description: To be determined during the ultimate development of each lot.

LID Building Desigg

i Cisterns & Rain Barrels

L Downspout to swale or landscaping

0 Vegetated Roofs

W*  Other. Description: To be determined duting the ultimate development of each lot.

LID Landscaping Design

O Soil Amendments

0 Reuse of Native Soils

[J  Smart Irrigation Systems

= Street Trees: To be determined during the ultimate development of each lot.

O Other. Description:

6.  Minimize erosion from slopes

| Disturb existing slopes only when necessary

| Minimize cut and fill areas to reduce slope lengths

O  Incorporate retaining walls to reduce steepness of slopes or to shorten slopes

00  Provide benches or terraces on high cut and fill slopes to reduce concentration
of flows

0 Rounding and shaping slopes to reduce concentrated flow
| Collect concentrated flows in stabilized drains and channels

O  Other. Description:

*BMP is anticipated for use at the project during the ultimate
build-out of the lots. Actual BMPs may vary and will be specified
during the site plan review performed prior to the development of
each lot, as mandated by the specific plan. Typical On-Lot LID
BMPs are shown on Exhibit C-2.
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STEP 6

SOURCE CONTROL

Please complete the checklist on the following pages to determine Source Control BMPs.
Below is instruction on how to use the checklist. (Also see instructions on page 60 of the

SUSMP)

1. Review Column 1 and identify which of these potential sources of stormwater pollutants
apply to your site. Check each box that applies and list in Table 9.

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your
Source Control Exhibit in Attachment B.

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent

controls and operational BMPs mnto Table 9.

4. Use the format in Table 9 below to summarize the project Source Control BMPs.
Incorporate all identified Source Control BMPs in your Source Control Exhibit in

Attachment B.

TABLE 9: PROJECT SOURCE CONTROL BMPS

Potential source of
runoff pollutants

Permanent
source control BMPs

Operational
source control BMPs

Storm drain inlets in the
public right-of-way.

Inlets will be stamped
with, “No Dumping!
Flows to Pacific Ocean”,
or similar.

Storm drain inlets within the public right-of-way
will be maintained by the County of San Diego
upon completion of the project.

CASQA BMP Fact Sheet SC-44, “Drainage
System Maintenance” is provided for reference
in Attachment B.

Landscape/ Outdoor
Pesticide Use (within
the public right-of-way)

Landscaping will be
designed to minimize
irrigation and runoff.

Hardy and pest-resistant
plants will be utilized to
reduce the need for

fertilizers and pesticides.

Landscaping in detention
facilities will be designed
with plants that are
tolerant of saturated soil
conditions.

Plants will be selected to
best suit the project’s
soils, climate, etc.

The project owner may be required to maintain
landscaping within the public right-of-way for an
interim period. Ultimately, a landscape
maintenance district will be established to
maintain the landscaping into perpetuity.

CASQA BMP Fact Sheet SC-41, “Building and
Grounds Maintenance” is provided for reference
in Attachment B.
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Proposed Source Control BMPs:

Otay Business Patk proposes to construct public roads and rough graded pads. The public
roads will have curb inlets collecting runoff from the streets. These inlets will all be stamped
with, “No Dumping! Flows to Pacific Ocean”, or similar. The project owner will initially be
responsible for maintenance of the markings upon completion of the project. Ultimately, a
maintenance district will be established to assume responsibility into perpetuity. Maintenance
of landscaping and irrigation within the public right-of-way, including the regional detention
basins, will initially be the responsibility of the project owner. Ultimately, a landscape
maintenance district will be established to assume responsibility into perpetuity.

Additional source control BMPs anticipated at future on-lot developments are indicated on
the following checklist with an “ * .
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LID AND TREATMENT CONTROL SELECTION

Will this project be utilizing the unified LID design procedure as desctibed in Chapter 4
of the Local SUSMP? (If yes, please document in Attachment D following the steps in Chapter 4 of the Connty

SUSMP)
Q{es > ' No

If this project is not utilizing the unified LID design procedure, please desctibe how the
alternative treatment facilities will comply with applicable LID criteria, stormwater
treatment criteria, and hydromodification management criteria.

Otay Business Park will construct rough graded pads and public roads. Runoff generated
by the public roads will be tributaty to extended detention basins sized for both treatment
and hydromodification flow control, using the BMP Sizing Calculator; see Attachment H
for additional detail. As an additional treatment measure, cutb inlet filters will also be
utilized.

A treatment control BMP and/or LID IMP must be selected to treat the project pollutants
of concern identified in Table 7 “Project Pollutants of Concetn”. A treatment control
facility with a high or medium pollutant removal efficiency for the project’s most significant
pollutant of concern shall be selected. It is recommended to use the design procedure in
Chapter 4 of the SUSMP to meet NPDES permit LID requirements, treatment
tequirements, and flow control requirements. If your project does not utilize this approach,
the project will need to demonstrate compliance with LID, treatment and hydromodification
flow control requirements. Review Chapter 2 “Selection of Stormwater Treatment Facilities”
in the SUSMP to assist in determining the approptiate treatment facility for your project.

> Indicate the project pollutants of concern (POCs) from Table 7 in Column 2 below.

TABLE 10: GROUPING OF POTENTIAL POLLUTANTS of Concern (POCs) by fate
during stormwater treatment

Pollutant Check Coarse Sediment and Trash Pollutants that tend | Pollutants that tend
Project to associate with to be dissolved
Specific fine particles during | following treatment

POCs treatment

Sediment X X X

Nutrients X X X

Heavy Metals X X

Organic X X

Compounds

Trash & Debris X X

Oxygen Demanding X X

Bacteria X X

Oil & Grease X X

Pesticides X X

30

Major SWMP — Revised August 2012




> Indicate the treatment facility(s) chosen for this project in the following table.

TABLE 11: GROUPS OF POLLUTANTS and relative effectiveness of treatment

facilities
Pollutants Bioretentio | Settling | WetPonds | Infiltraion | Media | Higher- Higher- Trash Vegetate
of Concern n Facilities Basins and Devices Filter rate rate Racks & d Swales
(LID) (Dry Constructe (LID) s biofilters media Hydro
Ponds) d Wetlands filters -dynamic
Devices
Coarse High High High High High High High High High
Sediment
and Trash
Pollutants High High High High High | Medium | Medium Low Medium
that tend to
associate
with fine
particles
during
treatment
Pollutants Medium Low Medium High Low Low Low Low Low
that tend to
be dissolved
following
treatment

> Please check the box(s) that best desctibes the Treatment Control BMP(s) and/or LID
IMP selected for this project. Please check if the treatment facility is designed for water
quality or hydromodification flow control. Check both boxes if the facility is designed
for both water quality and hydromodification flow control.

TABLE 12: PROJECT TCBMPS - BMPs designed to treat stormwater (e.g., LID

and hydromod) shall be considered TCBMPs.

TCBMP Type

Water Quality
Treatment

Hydromodification
Flow Control

Bioretention Facilites (LID)

[0 Bioretention area

U Flow-through Planter

{0 Cistern with Bioretention

Basins

grass/vegetated lining

B Extended/dry detention basin with

lining

0 Extended/dry detention basin with impervious

) Underground vault

[ Cistern
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Infiltration Devices (LID)

O Infiltration basin

[ Infiltration trench

O Other

Wet Ponds and Constructed Wetlands

[J Wet pond/basin (permanent pool)

O Constructed wetland

Vegetated Swales (LID®)

M Vegetated Swale | X — where feasible

Media Filters

[J Austin Sand Filter

(1 Delaware Sand Filter

U Multi-Chambered Treatment Train (MCTT)

Higher-rate Biofilters

U Tree-pit-style unit

0 Other

Higher-rate Media Filters

U Vault-based filtration unit with replaceable
cartridges

O Other

Hydrodynamic Separator Systems

0 Swirl Concentrator

[0 Other

Trash Racks

[0 Catch Basin Insert

B Catch Basin Insert w/ Hydrocarbon boom X

[0 Other

Self-Retaining Areas (LID)

O Permeable Pavements

] Self-Retaining

[J Vegetated Roof

® Must be designed per SUSMP “Vegetated Swales” design criteria for water quality
treatment credit (p. 102-103).

For design guidelines and calculations refer to Chapter 4 “Low Impact Development Design
Guide” in the SUSMP. Please show all calculations and design sheets for all treatment
control BMPs proposed in Attachment D.
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» Create a Construction Plan SWMP Checklist for your project.
Instructions on how to fill out table

1. Number and list each measure or BMP you have specified in your SWMP in
Columns 1 and Maintenance Category in Column 3 of the table. Leave Column 2

blank.

When you submit construction plans, duplicate the table (by photocopy ot

electronically). Now fill in Column 2, identifying the plan sheets where the BMPs are

shown. List all plan sheets on which the BMP appears. This table must be shown

on the front sheet of the grading and improvement plans.

Treatment Control BMPs!

Description / Type

Sheet

Maintenance Category

Revisions

INLET FILTER “F-1”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-2”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-3”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-4”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-5”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-6”

2 (Interim), 4 (Ultimate)

INLET FILTER “E-7”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-8”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-9”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-10”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-11”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-12”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-13”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-14”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-15”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-16"

2 (Interim), 4 (Ultimate)

INLET FILTER “F-17”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-18”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-19”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-20”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-21”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-22”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-23”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-24”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-25”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-26"

2 (Interim), 4 (Ultimate)

INLET FILTER “F-27”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-28”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-29”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-30”

2 (Interim), 4 (Ultimate)

INLET FILTER “F-31”

2 (Interim), 4 (Ultimate)

DETENTION POND “A”

2 (Interim), 3 (Ultimate)

DETENTION POND “B”

2 (Interim), 3 (Ultimate)

'BMPs designed to treat stormwater (e.g., LID and hydromod) shall be considered TCBMPs.
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* BMP's approved as part of Stormwater Management Plan (SWMP) dated xx/xx/xx on file with
DPW. Any changes to the above BMP's will requite SWMP revision and Plan Change approvals.

» Please describe why the chosen treatment control BMP(s) was selected for this project.
For projects utilizing a low performing BMP, please provide a feasibility analysis that
demonstrates utilization of a treatment control BMP with a high or medium removal
efficiency ranking is infeasible.

Onsite run-off will be collected through a storm drain pipe system that will flow into one of the
two detention basins before discharging off-site to neighboring property as it does under
existing conditions. Detention basins detain storm water runoff for a certain amount of time,
which allows particles and associated pollutants to settle out of the water column. Detention
basins have one of the highest removal efficiencies for the anticipated pollutants generated by
the project and the pollutants identified on the 303(d) impaired water bodies list for Tijuana
River. The removal effectiveness is low for nutrients only, medium for sediment, metals,
bacteria, petroleum products (oil and grease), organics and high for trash.

Vegetated Swales will be utilized where feasible to capture roadway runoff from the public
right-of-way via under sidewalk drains and will treat within the private landscape setbacks.
The removal effectiveness of a vegetated swale is medium for the treatment of Sediment,
Metals, Oil, Grease, and Organics. It is also anticipated to treat at a low level for Nutrients,
Bacteria, Trash and Debris.

Catch basin inserts are designed to collect and contain sediment, debris and petroleum
hydrocarbons (oil and grease) and bacteria. They perform as effective filtering devices at low
flows but will not impede the system’s maximum design flow. The removal effectiveness is
medium for trash, petroleum hydrocarbons (oil and grease) and low efficiency for sediment,
nutrients, metals, bacteria, and organics. BioClean Environmental inserts (or equivalent) are
recommended for this project.

Additional permanent BMPs may be selected for individual lot development and shall be
addressed in future SWMPs.

Please provide the sizing design calculations for each Drainage Management Area in
Attachment D. Guidelines for design calculations are located in Chapter 4 of the County
SUSMP. To assist in these calculations a BMP sizing calculator is available for use at the
following location: http://www.projectcleanwater.org/html/wg_susmp.html
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STEP 8
OPERATION AND MAINTENANCE

» Please check the box that best describes the maintenance mechanism(s) for this project.
The recorded maintenance agreement shall be included in the Maintenance Plan for this
project (Attachment F).

TABLE 13: PROJECT BMP CATEGORY

. SELECTED BMP Description
CATEGORY YES NO
First' X Vegetated Swales
Second? X
Third® X Detention Basins
Fourth* X Curb Inlet Filters
Note:

1. A maintenance notification will be required.

2. A recorded maintenance agreement and access easement will be required.

3. The project will be required to establish or be included in a watershed specific
Community Facility District (CFD) for long-term maintenance.

4. The developer would be required to dedicate the BMP (and the property on which it
1s located and any necessary access) to the County.
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TABLE 14: PROJECT SPECIFIC LID AND TC-BMPS

> Please list all individual Treatment Control BMPs (TCBMPs) mncorporated into the
project. Please attach the record plan sheets upon completion of project and amend the
Major SWMP where appropriate. For each type of TCBMP provide an inspection sheet
in Attachment F “Maintenance Plan”. Replicate Table 14 in Attachment G once the
TCBMP has been constructed.

Treatment Control BMPs (TCBMPs)'»2
(List all from SWMP)
BMP Identifier Description/ Type Sheet
INLET FILTER “F-1” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-2” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-3” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-4” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-5” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-6” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-7” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-8” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-9” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-10” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-11” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-12” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-13” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-14” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-157 TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-16” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-17” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-18” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-19” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-20” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-21” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-22” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-23” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-24” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-25” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-26” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-27” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-28” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-29” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-30” TC-BMP 4 (Location), 2 (Detail)
INLET FILTER “F-31” TC-BMP 4 (Location), 2 (Detail)
DETENTION POND “A” TC-BMP 4 (Location), 24 (Detail)
DETENTION POND “B” TC-BMP 4 (Location), 24 (Detail)
LAl Priority Development Projects (PDPs) require a TCBMP
2 BMPs designed to treat Stormwater (e.g., LID and hydromod) shall be considered TCBMPs.
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* For location of BMP’s, see approved Record Plan dated _XX/XX/XX ., plan (TYPE)
sheet _ (#)

» Responsible Party for the Construction Phase:

Identify the parties responsible for maintenance during the construction phase of the BMPs
identified above and Source Controls specified in Attachment B.

Developer’s Name: Otay Business Park, LLC

Address: 4370 La Jolla Village Drive, Suite 640

City: San Diego State: CA Zip: 92122

Email Address: Ricardo@Paragoncompany.com, Ricardo Jinich

Phone Number: (858) 535-9047

Engineer of Work: Mark Stevens, Stevens Cresto Engineering, Inc

Engineer’s Phone Number: (858) 694-5660

> Responsible Party for Ongoing Maintenance:

Identify the parties responsible for long-term maintenance of the BMPs identified above and
Source Controls specified in Attachment B. Include the appropriate written agreement with
the entities responsible for O&M in Attachment F. Please see Chapter 5 “Stormwater Facility
Maintenance” of the County SUSMP for appropriate maintenance mechanisms.

Owner’s Name: Otay Business Park, LLC

Address: 4370 La Jolla Village Drive, Suite 640

City: San Diego State: CA Zip: 92122

Email Address: Ricardo@Paragoncompany.com, Ricardo Jinich

Phone Numbet: (858) 535-9047

*Note: If a corporation or LLC, provide information for principal partner or Agent for
Service of Process. If an HOA, provide information for the Board ot property manager at
time of project closeout.

NOTE: The detention basins listed in Table 14 will be maintained by a Maintenance
Assessment District and the Bio-Clean filter inserts will be public responsibility. The
project owner will be responsible for maintenance of the facilities for an interim period.
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> F unding Soutce:

Provide the funding soutce or sources for long-term operation and maintenance of each BMP
identified above. Please see Chapter 5 “Stormwater Facility Maintenance” of the County
SUSMP for the appropriate funding source options. By certifying the Major SWMP the
applicant is certifying that the funding responsibilities have been addressed and will be
transferred to future owners.

FISCAL RESOURCES

SECOND CATEGORY - Maintenance Requirement for Private On-Lot Systems:

As required by the San Diego Watershed Protection, Stormwater Management, and Discharge
Control Ordinance No. 10096 SEC 67.813, the proposed project Post-Construction BMPs,
per the County Maintenance Plan Guidelines, fall under the second category of maintenance
assurance requirements. A Stormwater Facilities Maintenance Agreement, with Easement and
Covenants shall be entered into between the owner and the County of San Diego, obliging the
owner to maintain the project category two BMPs into perpetuity. An adaptation of the
County Maintenance Plan Guidelines follows and details the proposed Maintenance
Mechanism and funding.

BMPs covered:

e Curb Inlet Filter (Bio-Clean) — Interim 2™ Category Maintenance
® Regional Detention Basins (DB) — Intetim 2™ Category Maintenance

A. Mechanisms to Assure Maintenance:

1. Stormwater Ordinance (SO) Requirement:

The County of San Diego Watershed Protection, Stormwater Management, and Discharge
Control Ordinance (SO) requires this ongoing maintenance. In the event that the
mechanisms below prove ineffective, or in addition to enforcing those mechanisms, civil
action, criminal action or administrative citation could also be pursued for violations of
the ordinance.

2. Public Nuisance Abatement:

Under the SO, failure to maintain BMPs would constitute a public nuisance, which may
be abated under the Uniform Public Nuisance Abatement Procedure. This provides an
enforcement mechanism in addition to the above, and would allow costs of maintenance

to be billed to the owner, a lien placed on the propetty, and the tax collection process to
be used.

3. Notice to Purchasers:

Section 67.819(e) of the SO requires developers to provide clear written notification to
persons acquiring land upon which a BMP is located, or others assuming a BMP
maintenance obligation, of the maintenance duty.

4. Conditions in Ongoing Land Use Permits:
For those applications (listed in SO Section 67.804) upon whose approval ongoing
conditions may be imposed, a condition will be added which requires the owner of the

38
Major SWMP — Revised August 2012




land upon which the stormwater facility is located to maintain that facility in accordance
with the requirements specified in the Stormwater Maintenance Plan. Failure to perform
maintenance may then be addressed as a violation of the permit, under the ordinance
governing that permit process.

5. Subdivision Public Repott:

Tentative Map and Tentative Parcel Map approvals will be conditioned to require that,
ptiot to approval of a Final or Parcel Map, the subdivider shall provide evidence to the
Director of Public Works, that the subdivider has requested the California Department of
Real Estate to include in the public report to be issued for the sales of lots within the
subdivision, a notification regarding the maintenance requirement. (The requitement for
this condition would not be applicable to subdivisions which are exempt from regulation
under the Subdivided Lands Act, or for which no public report will be issued.)

6. BMP Maintenance Agreement with Easement and Covenant:

An agreement will be entered into with the County, which will function three ways:
(a) it will commit the land to being used only for purposes of the BMP;
(b) it will include an agreement by the landowner, to maintain the facilities in
accordance with the SMP (this obligation would be passed on to future purchasers or
successors of the landowner, as a covenant); and
(¢) it will include an easement giving the County the right to enter onto the land (and
any necessary adjacent land needed for access) to maintain the BMPs.

This would be requited of all applications listed in SO Section 67.804. In the case of

subdivisions, this easement and covenant would be recorded on or prior to the Final or Parcel
Map.

Funding:

Developer will provide the County with SECURITY to back up the maintenance agreement,
which shall remain in place for an interim period of 5 years. The amount of the secutity shall
equal the estimated cost of 2 years of maintenance activities. The security can be a Cash
Deposit, Letter of Credit or other form acceptable to the County.
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THIRD CATEGORY - Maintenance Requirement for Regional Facilities:

As required by the San Diego Watershed Protection, Stormwater Management, and Dlscharge
Control Ordinance No. 10096 SEC 67.813, the proposed regional detention basins that service
the public streets, per the County Maintenance Plan Guidelines, fall under the third category
of maintenance assurance requirements. A Storm Water Maintenance Zone shall be
established to ensure proper maintenance of the proposed BMPs into perpetuity. Initiation
of the process to create the zone will occur during the Final Engineering stage of the project.
At that time, a County appointed consultant will prepare the documentation necessary to
establish the zone. The Civil Engineer working on the project will assist the consultant and
the County Department of Public Works as necessary through the process. An adaptation of
the County Maintenance Plan Guidelines follows and details the proposed maintenance
mechanism and funding,.

BMPs covered:
¢ Regional Detention Basins (DB)

A. Mechanisms to Assure Maintenance:

1. Dedication of BMP to County:

The developer would be required to dedicate the BMP (and the property on which it is
located) to the County. This could be an immediate dedication, or for cases where the
County would not want to assume responsibility for the facility for some time (e.g., until
after construction is completed), then an IOD could be used instead.

2. County Maintenance Documentation:
Whete the County has assumed maintenance responsibility, internal County program
documentation would memotialize the requited maintenance.

Funding:
The ptimary funding mechanism will be a special assessment under the authority of the
Flood Control District. The assessment will be collected with property tax. Because this
primary funding mechanism will require substantial amount of time to establish and collect
assessments, a developer fee will be needed to cover the initial maintenance period of 24
months.

40
Major SWMP — Revised August 2012




FOURTH CATEGORY - Maintenance Requirement for Public Streets:

As required by the San Diego Watershed Protection, Stormwater Management, and Discharge
Control Ordinance No. 10096 SEC 67.813, and the County of San Diego Standard Utban
Storm Water Mitigation Plan for Land Development and Public Improvements (March 2008),
the proposed project Post-Construction BMPs for public streets, per the County Maintenance
Plan Guidelines, fall under the fourth category of maintenance assurance requirements. An
adaptation of the County Maintenance Plan Guidelines follows and details the proposed
maintenance mechanism and funding.

BMPs covered:

e Curb Inlet Filter (Bio-Clean)

A. Mechanisms to Assure Maintenance:

1. Dedication of BMP to County:

The developer would be required to dedicate the BMP (and the property on which it is
located) to the County. This could be an immediate dedication, or for cases whete the
County would not want to assume responsibility for the facility for some time (e.g., until
after construction is completed), then an IOD could be used instead.

2. County Maintenance Documentation:
Where the County has assumed maintenance responsibility, internal County program
documentation would memorialize the required maintenance.

Funding:
A permanent source will be implemented; options include gas tax, TransNet, General
Fund, or new special taxes or fees.
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ATTACHMENTS

Please include the following attachments.

ATTACHMENT

COMPLETED | N/A

Project Location Map

Source Control Exhibit

Dramage Management Area (DMA)Exhibit

0=

BMP Sizing Design Calculations (Water
Quality) and TCBMP/IMP Design Details

PR A

Geotechnical Certification Sheet

Maintenance Plan

o

Treatment Control BMP Certification (due
at project completion)

HMP Study

Geomorphic Assessment (Approved)

i

HMP Exemption Documentation

Addendum

Pt [ A4

Note: Attachments B and C may be combined.
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ATTACHMENT A

Project Location Map
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GENERAL PLAN LAND USE DESIGNATION: SPECIFIC PLAN AREA

REVISONS oY
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o= ki madn EASEMENT _ g S
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o
§ PROPOSED CATCH BASIN [u] [v] g ~
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/ S 9.0 PROPOSED PUMP STATION 1 Blg ¢ 8
[ / 4 | 4312 _(FUT. CALTRANS R/W) 27 uAx L | 5
; 7 A"| 543 (DETENTION BASN [T S-OPE RATIO 15T MAY QT - 28
! [ "B~ | 3,09 (DETENTION BASN LOT proposen conTour 550} 55K
i1 | %fn\ 8 TOTAL LOT AREA _ 143.4% AC. i
< ;f { :\&Z/\ ) ON—SITE ROAD AREA__18.2% AC. | DAYLIGHT LINE e e = e - §3§ .
il ! [ W g/ TOTAL PROECT AREA 16162 AC_| r ouace -—
! i &
if i&\ i t 4 / DRIVEWAY LOCATION
] e (APPROXMATE — SEE GENERAL NOTE 23 BELOW)
4 | W ! SO smanas
| i
AN SR~ 1T RO TR GROSS ACREAGE WITHIN BOUNDARY: 161.6% ACRES
o NS o SO PROPOSED FUTURE CALTRANS RIGHT-OF-WAY (LOT 34% ________________ '43.4% ACRES
) PROPOSED ON-SITE PUBLIC ROADWAYS (EXCLUDING FUTURE CALTRANS R/W:_____ 18.2% ACRES
/ | : PROPOSED ON-SITE DETENTION BASINS (LOTS "A" & "B} . &5k ACRES
y ,.i PROPOSED ON-SITE SEWER PUMP STATION FACLITY (LOT 1)  1.1% ACRES
< 2 TOTAL DEVELOPABLE LOT AREA (EXCLUDES LOTS “A", "B", 1 AND 34): 90.7% ACRES
P
]
d
GENERAL NOTES
DRAIN: 1. AREA BREAKDOWH (SEE AREA TABLE ABOVE)
" 2. TOTAL NUMBER OF LOTS: 36 (32 COMMERCIAL/RDUSTRIAL LOTS, 2 OM-SITE DEYENTION BASHS (LOTS "A” & 87,
1 10T {LOT 34) RESERVED FOR FUTURE SR—11 RIGHT-OF—WAY AND 1 LOT (LOT 1) RESERVED FOR SEWER PUMP
STATION FACLTY).  MINMUM INDUSTRIAL LOY SIZE: 1.724 ACRES.
3. EXISTHG ZOMMG -~ S-83
4. PROPOSED ZOMHG ~ S-88
5. GENCRAL PLAN REGONAL CATEGORY: WULAGE
6
7

COMMURITY PLAN OR SUBREGIONAL PLAN: OTAY MESA SUBREGIONAL PLAN, EAST OTAY MESA SPEGIC PLAN
8. SPECIAL ASSESSMENT ACT PROCEEDINGS — MAY BE REQUESTED FOR THIS PROECT.
9. PARK LAHD CEDICATION NOT REQUIRED R AN INDUSTRIAL ZOHE.
10, STREET UGHTS WL BE INSTALLED 70 COMPLY WTH THE REQUIREMENTS SPECIIED BY THE COUNTY STANDARDS.

1. ALL LOTS WTHIN THIS SUBDIMISION HAVE A MINMUM OF 100 SQUARE FEET OF SOLAR ACCESS FOR EACH FUTURE
OWELLING /COMMERCIAL ANDUSTRIAL UNIT ALLOWED 8Y THIS SUBDIVSION.

12. SOURCE OF TOPOGRAPHY: PHOTOGRAMMETRY PREPARED BY PHOTC GEODEVIC CORPORATION. DATE OF
PHOTOGRAPHY: GCTOBER 15, 2009

bt suspivision

S BOURDARY.—

5

-
-~

VESTING
TENTATIVE MAP

e

13. DISTRICTS / UTIUTY SERVICE PROWIOERS:
SEWER ~ SAN DIEGO COUNTY SANITATION DISTRICT
WATER — OTAY WATER DISTRICT

& ELECTRIC -~
TELEPHONE ~ AT&T
FIRE ~ SAN DIEGD RURAL FIRE PROTECTION DISTRICT
STREET LIGHTING — COUNTY OF SAN DIEGO
14. AL PROPOSED UTLITIES TO BE UNDERGROUND EXCEPT WATER TREATMENT SWALES.
15, ALL ON-STE STREETS Wil BE PUBUC.

16. EASEMENTS AND Wil COMPLY WTH THE REQUIREMENTS SPECHFED ® THE COUNTY
STARDARDS.

17. ALL EXISTING EASEMENTS NOT REMAIING ¥ USE SHALL BE VACATED PRIOR YO RECORDATION OF THE RRAL
MAP(S) SUBECT Y0 THE SATISFACTION THE DIRECTOR OF PUBLIC WORKS.

18. STORM WATER DEVEHTION SHALL BE PROVIGED IH ACCORDANCE WTH THE REQUIREMENTS OF THE EAST OTAY MESA

E

<
SPEGAC FLAW, THS DETENTION WL BE ACCOMPUISHED THROUGH UTLIZTIN OF 2 DETENTIG BASINS 10 SERVE ! o
LOT RESERVED FOR AL PROECE. O
SEWER FUMP STATION A 19, LAMGERT COORDINATES: 1361785 0r
20, THIS PLAM IS PROVIDED T0 ALLOW FOR FULL AND ADECUATE DISCRETIONARY REVIEW OF A PROPOSED j
EVELOPMENT PROECT. THE PROPER [ER_ACKNOWLEDGES THAT ACCEPTANCE OR APPROVAL OF THIS PLAN
QOES HOT COHSTITUTE AN APPROVAL TO FERFORK ANY GRADING SHOWN HEREOH, AND AGREES T0 OSTAR VALID <
SCALE: 1= . 2l t}a GRADING PERMISSIONS BEFORE COMMENCING SUCH ACTMTY. n_
— T - 21. THIS PROECT IS A MULTI-UMNT SUBDIVISION. MULTIPLE FINAL MAPS MAY BE RILED PURSUANT TO SECTION 66456.1 o o
— OF THE SUSDIMSION MAP ACT m R
seamrm— - 22. PRIOR TO THE APPROVAL OF ANY SITE PLAN FOR ANY DEVELOFMENT PROPOSAL WITHIN THE NOISE PROTECTION G m O
EXISTING EASEMENT LIST EASMENT, THE APPUCANT SHALL:
SEE FIRST AMENDED PRELIMINARY REPORT (P.R.) BY CHICAGO TTLE COMPARY, ORDER NO. M~H~-2: THE PERMIT COMPUANCE ENGNEER SHALL ENSURE THAT ON-SITE GRADING OPERATIONS DO NOT OCCUR WTHIN m m 0
T22007050-US0, DATED JANUARY 27, 2014, ITEMS LISTED BELOW ARE SHOWN N THE 225 FEET OF AY PROPERTY LIE THAT ABUTS PROPERTIES WHERE ACTIVE CRADING ACTIVITES ARE OCCURRRYG, — il
ON-SITE GRADNG ACTIVITIES ADJACENT 70 THE PROPERTY LKE MAY OCCUR IF GRADING ACTIVITES FOR ADJACENT
PR, AHD AFFECT THE SUBECT PROPERTY ASSESSOR'S PARCEL NO. 648-070~21. KEY NOTES SHEET NDEX. PROPERTIES. ARE OCC) D A NN DISTANGE OF 208 FEET ROV e SO PROPEATY LNE. T B —
PLOTTABLE (TENS ARE DENOTED THUS: (") WTH LOCATIONS KEYED THE SAME HEREOH. ) PROPOSED DRANA Riio & S 0 PROPER yuld n
DEBRIS RACK CAGE. (1) PROPOSED DRAINAGE DETEHTION BASIH (HYDROMODIFICATION BYP) -1 VESTING TENTATIVE MAP COMPUANCE ENGNEER (AS DEFRNED IN SECTION 87.420 OF THE COUNTY GRADNG RUNANCE) SHALL DEMONSTRATE ——— Q
* WOE EASENi STRIC PELINE - C-2  CROSS SECTIONS & TYPICAL SECTIONS GOMPLIANCE WITH THIS REQUIREMENT I THE REQULAR REPORTS REQURED PURSURNT TO SECTION 67.420(A) OF THE
@ o .a_msgg,Y é%?i’;‘p’i‘é“ﬁ‘ésﬁsésmmfggm e %ﬁmmm (@) SEE PRELMNARY ROUTE STUDIES FOR ROADWAY ELEVATKR OH GROCULATICH ELENENT ROADWAYS. C-3  PRELMRARY GRADING PLAM COUNTY'S GRADING ORDMANCE, THE REGULAR REPORTS SHALL IDENTIFY ANY DAYS WHERE GRADNG ACTIMITIES WERE m
y z H (3) PROPOSED 20° WDE ACCESS AND UTILTY EASEMENT. C~4  PRELIMNARY ROUTE STUDY — AIRWAY ROAD RESTRICTED ON-SITE OR ON ADJACENT PROPERTIES # ORDER TO ENSURE A MRBMUM DISTARCE OF 225 FEET BETWEER z
&7 PIPE (1.5 HIGH) {(PER PLANS) - C-5  PREUMMNARY ROUTE STUDY ~ SIEMFRE VIVA ROAD GRADING ACTIVITIES.
20° WDE EASENENT TO OTAY MUNICIPAL WATER DISTRICT FOR PIPELINES. 31 @ 0P 30" PRELIMIN <
RECORDED JANUARY 6, 1970 AS FLE HO. 2033, OF OFFICIAL RECORDS. SUOPE VARIES QOPE VARES PROPOSED 30" WDE ACCESS AND UTUITY EASEMENT. ‘é'g mmuﬁx Q%E éﬁg: - i?f‘!‘foro‘“ RoAD 23, PRgO%{D Dmvs{uv LOCATIONS SHOWH Deri«’mem ARE mo)a:&m OPFRIVATE DRIVEWAY LOCATIONS MAY VARY
R, - - FR LOCATIONS SHOWN MERECH ENDANT UPON THE DS FUTURE DEVELOPMENT OF HDIVIDUAL LOTS
(5) 30" WoE EASENENT T OTAY MUNCIPAL WATER DISTRCT FOR PIPELINES. STORM DRAIN SIZE & PER EACH BASH PER EACH BASH (B) DRARAGE DETERTION BASIK MAINTENANCE ACCESS ROAD PER COUNTY OF SKH DIEGO STANDARDS. T8 PRELMNARY ROUTE STUOY ~ BRICO FERMI ORNE A ARE SUBECT 10 A SITE DEVELOPMENT PLAN REVEW AND APPROVAL w m 1]
RECORDED FEBRUARY 26, 1974 AS FAE NO. 74-0510B1, OF OFFICIAL RECORDS. SLOPE PER PLANS i ELEVATION GRADNG OUANTITES C-10  GRADNG PLAR CONFORMANCE NOTES L.
(&) 30° WIOE. EASEMENT I8 BENEFIT OF SUBJEGT PROPERTY (SCE LEGAL DESCRIPTION, PARCEL VI 7 M. GRADED AREA: 161.50% ACRES 648-070-21 >' o
2) FOR INRESS/EGRESS, PIPLINES, DRANAGE AND/OR PUBLIC UTLITES AND IKGIDENTAL {d__ PCC AUET CUT QUANTITIES: 1,135,000 CYD
PURPOSES THERETO OVER, UNDER, ALONG AND ACROSS THE EASEMENT PARCEL(S) T PER CALTRANS FILL QUANTITIES: 1135000 OYD b
THEREIN DESCRIBED, AS GRANTED AND/OR RESERVED M VARIOUS DEEDS OF RECORD, 1 MN.  SID. PLAN D-86 IMPORT/EXPORT:  © CYD 84035 a t
(3) 45" WDE EASOMENT TO SAN DIEGD GAS & ELECTRIC FOR PUBLIC UTIUTIES. PLC ANCHOR BLOCK 127 AN, NOTE: GRADING QUANTITIES ARE ESTIMATED FOR PERMIT PURPOSES ONLY AND ARE ___EXISTING SLOPE ANALYSIS TABLE OWNER/SUBDIVIDER =
RECORDED MARCH 24, 1399, AS RLE NO. 19590191043, OF OFFIGIAL RECORDS. SURROUMD RISER, & OUILET PIRE NOT INTERDED TO BE USED AS FINAL PAY QUANTITES. % _SLOFES 158,63% AC. OTAY BUSINESS PARK o 2
REINFORCE W/ 6° X 67 Xi0 GAUGE T5-25% SL0PES 321 AC. 4370 LA JOLLA VILLAGE DRIVE. SUITE 640
IRREVOCABLE OFFER 10 DEDICATE LAND FOR PUBLIC HIGHWAY TO COUNTY OF SAN DIECO. WELDED WIRE FABRIC. BASS OF BEARNGS B Ia= o AR R L SAN DIEGO, CA 92122 :
RECORDED SEPTEMBER 22, 2011 AS FILE NO. 2011~0492241, OF OFFIGIAL RECOROS. 25-50% SLOPES 1.27% AC. PHONE: BS8-535-8047
() BREVOCIBLE OFFER YO DEDICATE LAND FOR SEWER PURPCSES TO COUNTY OF SAN DEGQ, NOTE: TRENCH BACKFILL SHALL CONSIST OF NATIVE MATERIALS, APPROVED BY THE SOILS THE BASIS OF BEARINGS FOR THIS SURVEY IS THE NAD B3, ZONE 6 GRID BEARING ﬁ_a&;()s%:&s_:.gﬁgs‘_ 15?’22’ :g FA¥ B36-535-9100 O
RECORDED SEPTEMBER 23, 2011 AS FILE NO. 2011-0492242, OF DFFICIAL RECORDS. ENGINEER PRIOR TO PLACEMENT. OPEN~GRADED, HICHLY PERMEABLE MATERIAL SHALL NOT BE BETWEEN CITY OF SAN DIEGO CONTROL MONUMENTS 1494 AND 1496 AS SHOWN ON -60% AC. O
USED AS BACKFILL RECORD OF SURVEY 14492 BEARING: NORTH 44'3523" WEST
EASEMENT NOTES CHP RISER, HOT-DIPPED GALVANIZED 12~GAUGE, 2-2/5 INCR X 1/2 INGH CORRUGATIONS. ZONING APN 648-070-21
1. WATH THE APFROVAL OF THE FINAL MAP(S), FOR THE DRAINAGE TO MEXICO, EASEMENTS DIAMETER PER PLANS. CUT FIVE HORIZONTAL SLOTS OF 1/4 INCH X 10 INCHES (EQUALLY PARCEL Iz ZONE “RIGARDO SICH DATE:
SHALL BE DEDICATED TO THE COUNTY OF SAN us?o GVER DETENTION BASINS, SPACED ARGUND CIRCUMFERENCE). FIRST ROW TO BE 4 IHCHES BELOW UNIVERSAL BAND : i T :
APPURTENANT STRUCTURES AMD ACCESS ROUTES (SNO ROUTES MECESSARY TO MAINTAIN COUPLER. SECOND ROW TO BE STAGGERED AT 5-1/3 INCHES BELOW PIRST ROW. CONTINUE | UL REGULATINS 588
THE FOREGONG) 10 A COUKTY MANTAIRED ROAD, THIS REQURES HYDROLOGC AND CECERED ROW LT 26 NHES JBOVE SOHPET O PRkt o Bt o T URRTER OF SECTION 1L TowisHiP 1o SOUTH, RANGE 1 EAST, ANMAL_ RECULATIONS - Dste:  FEBRUARY 2014
HYDRAULIC REPORTS TO ENSURE APPROPRIATE PRIVATE STURMWATER DETENTION D_MERIDIAN, i THE COUNTY OF SAN DIEGO, STATE OF DERSITY =
FAGLITIES SUCH THAT PEAK STORMWATER FLOWS FROM THE ENTRE SITE REMAN THE MARTERANCE , CAUFORNIA, ACCORDING 70 THE OFFICIAL PLAT THEREOF. TS oo
SAME AS BEFORE THE FROKCT WAS DEVELOPED. ALL OF THE FOREGOWNG SHALL BE 7O SEDIMENT SHALL BE REMOVED WHENEVER STORAGE CAPAUITY (AT DEPTH 'H') HAS BEEN ACHIEVED. L 30, Scale AS SHOWN
THE SATISFACTION OF THE DIRECTOR OF PUBLIC WORKS. SEDIMENT SHALL BE DISPOSED OF N SUCH A MANNER THAT WAL PREVENT iTS RETURN TO THE EXCEPTING THEREFROM THAT PORTION CONVEYED TO UNITED STATES OF AMERICA, Sl " BULDAG TPE W ENGINEER OF WORK
5. AUY ESGHATED HOLUGCAL GPEH SPAGE SHALL CONPLY WETH TS A0 OESILTING BASIN OR MOVEMENT INTO OWNSTREAM AREAS DURING SUBSEQUENT RUNOFF. THE MHIGRATION AND KATURALIZATION SERVCE BY DEED RECORDED APRIL 7. 2000, AS zé WAX_FLOOR AREA = Drwe: sce
COVE FILE NO. 2000-0177412, ORDS.
Ay DESQUTED BOLOGCAL OPEH SPACE SCOUPLY WTH OV, ' :Tasgtﬁnsz fﬁ:ﬁ e PRIVATE FACIITIES, AND THE COUNTY WILL NOT BE RESPONSIELE FOR £ NO. 2 OFFIIAL RECORDS, gg “mugéfrmo a _;0
. 3
3 LNTED BULONG ZOUE. AL (OTS AFFECTED SHALL COHPLY WTH BUSDING RESTRCTONS PARCEL Z R T07 COVERAGE 0.40 o il
45 IDEHTIFED N THE CTAY BUSKESS BUSNESS PARK ENVROWENTAL MPACT REPCRT PYL A JOSION CONTROL DESIL AN EASEMENT FOR INGRESS AND EGRESS OVER THE EASTERLY 30 FEET OF THE SETBACK v Ghoot
NO SCALE NEST ONE-HALE OF SECTION 31, TOWISHP 18 SOUTH, RAKGE 1 EAST, AN GPEN SPACE = RS
BERNARDINO BASE AND MERIDIAN, IN THE COUNTY OF SAN DIEGO, STATE OF AREA REGULATONS | B & POR. G| 3
CALIFORNIA, ACCORDING TO THE OFFICIAL PLAT THEREOF. LSPECAL AREA REGULATIONS | & & POR. G RCE. 35502 C'1
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COUNTY OF SAN DIEGO TRACT 5505R SESTeRY WORK IO BEDONE i,

SECTIONS & TYPICAL SECTIONS THESE PLANS AND THE SPECHICATIONS AND STANDARD DRAWNGS OF THE COUNTY
PRELIMNARY GRADNG PLAN OF SAN DIEGO.

FRELIMINARY ROUTE STUDY — AIRWAY ROAD STANDARD SPECFICATIONS:,
PRELIMINARY GRADING PLAN T b EEe CEeSeasameimoe
PRELIMINARY R TUDY ~ S (LATEST EDXTION), INCLUDING THE REGIONAL AND CITY OF SAN DIEGO
R SUPFLEMENT ANENDMENT,

PRELIM ~ BNR S
& R ouTE STDY — ENRICO FERM DRIV 2 SAN DEEGO COUNTY GRATING CRDINANCE.
< I N A R K R T ORMANGE NOTES 3. CALIFORNIA DEPARTMENT OF TRANSPORTATIOH, ™ MANUAL OF TRAFFIC CONTROLS
% FUTURE ALTA RD £OR CONSTRUCTION 4D ANTENANCE WORK ZOUES.” (LKTEST EDITON).
il | /7 (wPROX 174 uiE) SR IT Vi e ; 4. STATE GF CALFORMA, DEPARTHENT OF TRANSPORTATION, STAMD
SR FUTURE. AIRWAY RD 777 t I 1 AR \ SPECFICATIONS (LATEST EDITION).
{APPROX. 1/4 MILE) 1. THE CURRENT SAN DIEGD AREA REGIONAL STARDARD DRAWNGS.
& PIL AN i 2 STATE OF CAUFORNIA, DEPARTHENT OF TRANSPORTATION, STANDARD PLAN
1] ¥ %3 (LATEST £Dmon).
7 i / }%
FUTURE SIMPRE WIVA / Al
{AFPROX. 1/4 MILE) 7/ 2 DESCRIPTION SYMBOL
y Al SCRIPTION SYMBOL
Al . PROPOSED LOT NUMBER (: )
NO SCALE - i CUBAN | t > \ I
pRoPOSEO STORM DRAM 3 g 5, i : " g 4 ! AT SUBDIVISION BOUNDARY ——— o o t—
il AND EASEMENT ~{ A S i RUCT.DRA - ’ \ {73y, WTERNATIONAL BORDER —— — —
EROES e e AN VE ez i VAR v R ; ey (1R psme covtoue 330
;1"'7(‘1 1 ] & i /77 79 BE REMOVED SR - S €71 ) & O N s R Exsm RO
' - FROPOSED LOT LINE —————
PROPOSED RIGHT-OF~WAY —— e —
PROPOSED RIGHT—OF-WAY SR~11 — i

EXISTING EASEMENT _ ——— —
FUTURE RIGHT-OF-VAY [
EXISTING WATER UNE e W

PROPOSED SEWER LINE — o
PROPOSED WATER UKE —_—W
PROPOSED STORM DRAIN =

PROPOSED EASEMENT —— —

PROPOSED WANG~TYPE HEADWALL ~r

A PROPOSED CATCH BASIN ful

3 RIP RAP 222y

fy PROPOSED FORCE MAIR - o o nSFl o -

2 PROPOSED PUMP STATION ]

SLOPE RATIO sipaL
PROPOSED CONTOUR —_—
DAYLIGHT LINE e — e e
FLOWAGE —

DRIVEWAY LOCATION *
(APPROXMATE ~ SEE GENERAL NOTE 13 BELOW)

KEY NOTES

(1) PROPOSED DRANAGE DETENTION BASIN (HYDROMODIRCATION 84P)

(2) SEE PRELMINARY ROUTE STUDIES FOR ROADWAY ELEVATION ON CIRCULATION ELEMENT ROADWAYS.
(3) PROPOSED 20" WODE ACCESS AND UTILITY EASEMENT.

(3) PROPOSED 30" WOE ACCESS AND UTILTY EASEMENT.

(5) DRAMAGE DETENTION BASH MANTEHANCE ACCESS ROAD PER COUNTY OF SAR DIEGO STANDARDS.
LEGA, DESCRITION

PARCEL 1:

THE SOUTHEAST QUARTER OF SECTION 31, TOWNSHIP 18 SOUTH, RANGE 1 EAST, SAN BERNARDIHO BASE AND
NERIIAN, I THE COUNTY OF SAN DIEGO, STATE OF CAUFORMIA, ACCORDING T0 THE OFFIIAL PLAT THERECF.

EXCEPTING THEREFROM THAT PORTION CONVEYED TO UMITED STATES OF AMERICA, IMMIGRATION AND
NATURALIZATICN SERWCE BY DEED RECORDED APRIL 7, 2000, AS FILE NO. 2000-0177412, OFFICIAL RECORDS.

PARCEL 2:

=

A

AN EASEMENT FOR INGRESS AND EGRESS OVER THE EASTERLY 30 FEET OF THE WEST ONE-HALF OF SECTION 31,
TOWHSHIP 18 SOUTH, RANGE 1 EAST, SAN BERNARDINO BASE AND MERIDIAN, 8 THE COUNTY OF SAN DEGO,
STATE OF CALR-'ORNIA. ACCORDING TO THE OFFICIAL PLAT THEREQF.

i S10°

i)
LoU

GRADNG QUANTITED
A% 648-070-21
pal i GRADED AREA (ONSITE): 161 M]t ACRES
Al CUT QUANTITIES: 1,135,000 C:
£ BASS OF BEARNGS AL qumnrre& 1.13«5.000 b4
x IMPORT /EXPOR
G BASIS OF BEARINGS FOR “"5 SUREY '5 “‘k NOTE: ARG, mmnnss ARs ES‘HMATE{!
> Y HAD B3, ZONE & GRID BEARING BETWEEN CF FOR PERMIT PURPOSES ORLY
Sai DGO, onTHoL MOAUMETS (454 K 1400 O WTENOED T0 B USED At
AS SHOW O RECCRD OF SURVEY 14492 BEARMG: TTIES,

NORTH 4435237 WEST

GENERAL NOTES (PRELIMINARY GRADING)

8 mls 'PREUM!NARY GRADINC PLAN™ DOES NOT CONSTITUTE A CONSTRUCTION DOCUMENT. A FINAL
D (TO THE SATISFACYION OF THE DIRECTOR OF PUBLIC WORKS}) iN
AOCORDANCE V'ﬂH COUNTY GRADING ORDINANCE SHALL BE SUBMITTED 70 THE DEPARTMENT OF
PUBLIC WORKS. APPROVAL OF THE FINAL GRADING PLAN SHALL BE REQUIRED AND GRADING
PERMIT ISSUED PRIOR TO ANY WORK IN THE FIELD.

A CONSTRUCTION, EXCAVATION OR mcRoAcHuENT PERMIT Fﬂw THE DIRECTOR OF PUBLIC WORKS

‘MLL 8E REQUIRED FOR ANY WORK IN THE COUNTY RIGHT—OF-

. SLOPES OVER 3 FEET IN HEGHT SHALL SE PLANTED IN AOCDRD)\NCE VATH SAN DIEGO
CCUNTY SPECIFICATIONS.

. APPROVAL OF THESE PLANS BY THE DIRECTOR OF PUBLIC WORKS DOES NOT AUTHORIZE ANY
WORK OR GRADING TO BE PERFORMED UNTIL THE PROPERTY OWNER'S PERMISSION HAS BEEN
ADVISORY NOTE ON EXISTING EASEMENT LIST EROSION AND SEDIMENT CONTROL MEASURES NOTES: OBTAIKED AND A VALID GRADING PERMIT HAS BEEN ISSUED,
STORMWATER OBLIGATIONS: t. AL UTILTY TRENGHES SHALL BE BLOCKED AT THE PRESCRIBED INTERVALS WIT A DOUBLE ROW OF CRAVEL BAGS R
SEE FIRST AMENDED PRELMINARY REPORT (P.R) sy mcaco 'rm_g COMPANY, ORDER HO. ELEVATION. TWO GRAVEL BAGS BELOW THE GRADED SURFACE OF THE STREET. GRAVEL BAGS ARE 10 BE PLACED mm w:m COURSES, . THE DIRECTOR OF PUBLIC WORKS APPROVAL OF THESE PLANS DOES NOT CONST'TUTE CDUNTV
1. ACTVITIES SHO¥H O THE PLANS ARE SUBJCT T0 T200TOSO D, TATED UMY 33, 201 e regentiineci BULDING OFACIAL APEROVAL OF MUY FOUNDATIONS FOR STRUCTURES. TO CED ON TH.
PR. AND AFFECT THE SUBJECT PROPERTY. mssoa’ PARCEL uo 6,,3_0,0_2, Arma AMUTY TRENCHES ARE BACK FILLED AND COMPACTED, THE SURFACES OVER SUCH TRENCHES SHALL BE MOUNDED SUIGHT AREA G WAVER OF THE GRADING W“M‘CE REWREMEN’S
PLOTTABLE (TEMS ARE DENOTED THUS: WTH LOCATIONS KEYED THE SAME HERECH, CHANNELING OF WATER i THE TRENCH AREA. CARE SHOULD BE EXERQISED TO PROVIDE FOR CROSS FLOW AT mzmr HTER OONCERNNG MINMJM COVER OVER EXPANS\‘E SOLS IS MADE OR IMPLIED (SECTIONS 87.403 &
@) g FERALS WIERE TRENG RS RRE KO G THE CENTERLIE OF A CROWNED STREET. 87.410). ANY SUCH WAIVER MUST BE OBTAINED FROM THE DIRECTOR OF DPLU.
GO WAL SToRR WATER Dy, s HOLWDES &
20" WOE EASEMENT TO OTAY HUKICIPAL WATER DISTRICT FOR PIPELINES. . ALL SLOPES SHALL BE ROUNDED INTO EXISTING TERRAIN TO PRODUCE A CONTOURED TRANSITION
BEQURENENTS FOR MATERIALS AND WASTES CONTROL, RECORDED NG 5, 1568 AS FILE NG 3815 OF GEMCIAL BECORES, . AL wgguﬂw@g&nﬂﬁﬁm&o&m THE ORIENAYS AMD VELOGTY CHECK DAMS PROWDED AT THE END OF THE DRIEWAY BRH T B P o L Al 10 RRODUCE A SONTOURED TR
20° WOE EASEMENT TO OTAY MUNCIPAL WATER DISTRICT FOR PIPELINES. NOTWTHSTANDING THE MINMUM STANDARDS SET FORTH IN THE CRADING ORDINANCE AND
PR ®:§comm JANUARY 6, 1570 AS FILE Hi OFFIIAL RECORDS. - PROVIDE VELOGITY CHECK DAMS iH ALL UNPAVED GRADED CHANRELS. ROTWTHSTANDING THE APPROVAL OF THESE PRELIMINARY GRADING PLANS, TRE PERMITIEE IS
SEE NOTE BELOW A A STORM WATER i 1E Ho. 2033, OF ONSIBLE FOR DAM,

B0
€ REQUIREMENTS OF THE SAN DiECO

RESP THE PREVENTION OF DAMAGE TO THE ADJACENT PROPERTY. NO PERSON SHALL
REGULATIONS AT ALL TWES. THE PERMITTEE SHALL ALSQ 5. PROVDE VELOGTY CHECK OAMS IN ALL STREET AREAS, VELOGITY CHECK DAMS MAY BE CONSTRUCTED OF GRAVEL BAGS, TMBER, OR EXCAVATE ON LAND 50 CLOSE T0 THE PROPERTY LINE AS TO ENDANGER AHY ADJOINING PUBLIC
P.CC. ANCHOR BLOCK 127 M. KEEP A COPY OF THE SWPPP (STORM WATER POLLUTION 0] D T T AL NULICPAL WATER DISTRGT F0R PPELINES, o, iR EROSON RESISTANT NATERIAL AFPROVED BY TiE COUNTY ENGIEER, AHD SHALL EXIERD TELY ACROSS THE STREET OR SIREET, SOEWALC LEY, FUNGTION OF MY SEWAGE DISPOSAL STSTEM, OF Y OTHER PUBLIC
RISER & QYRET PIPE PREVENTION PLAN) ON SITE AND AVAILABLE FOR REVEW ANGLES TO THE CENTERUKE. VELOGITY CHECK DANS MAY ALSQ SERVE AS SEDMENT \TE_PROPERTY, WITHOUT SUPPORTING AND PROTECTING SUCH PROPERTY FROM SETILIHG,
mm Dg"%'/;f&?faa X10 GAUGE BY COuTY. @ 30" WOE EASEMENT I BENEFIT OF SUBJECT PROPERTY (SEE LEGAL DESCRIPTION, PARGEL 6. GRAVEL BAGS AND FiLL MATERIAL SHALL BE STOCKFILED AT INTERVALS, READY FOR USE WHEN REQUIRED. @ggs'g (E):OSTIH?; SILTING, scggg OR omz DAMACE m—um me; REsuLgéRogR 1}8& gg&s
2 DURNG THE RANY SEASDH THE AMOUNT OF EXPOSED SOIL 3 FR '"R&/Ems' PIPLIRES, DRANAGE AND/OR PUBLIC UTILITES AND INCIDENTAL OF NON-DEDICATED IMPROVEMENTS A me ADJACENT PROPERTY.
ALOWED AT ONE THE SHALL NOT EXCEED THAT WHICH PURPOSES THERETO GVER, UNDER, ALGNG AND ACROSS THE EASEMENT PARCEL(S) 7. A EROSION CONTROL DEVICES W THE DESCLOPMENT SHOULD BE MANTANED DURNG AND AFTER EVERY RUNOFF PRODUCKG STORM.
HOTE: TRENCH BACKFILL SHALL CONSIST OF NATIVE MATERIALS, APPROVED BY THE SOILS ENGINEER PRIOR CAN BE ADEQUATELY PROTECTED BY THE PROPERTY OWNER THEREI DESCRIBED, AS GRANTED AND/OR RESERVED IN VARIOUS DEEDS OF RECORD. 7 DOSSBLE, MANTEHANGE CRES WOULD B REBURED To Lok hecean 9 ALL GRADING DETALS WILL BE IN ACCORDANCE WITH SAN DIEGO COUNTY STANDARD DRAWINGS
TO PLACEMENT. OPEN-GRADED, HIGHLY PERMEABLE MATERIAL SHALL NOT BE USED AS BACKFILL. OR AUTHORIZED AGENT N THE EVENT OF A RAMSTORM. 058, 0510, D511, D-75 UNLESS SHOWN OTHERWSE ON THESE PLANS.
125% OF AL SUPPLES NEEDED FOR BMP WEASURES SHALL @ 40" WDE EASEMENT T0 SAN DIEGO GAS & ELECTRIC FOR PUBLIC UTILITIES, 8. ANY PROPOSED ALTERNATE CONTROL MEASURES WUST BE APPROVED Bl ADVANCE BY ALL RESPONSIBLE ACENCIES; |E, COUNTY 10. SLOPE RATIOS:
CMP RISER, HOT-DIFPED GALVANIZED 12-GAUGE, 2-2/3 INCH X 1/2 INCH CORRUGATIONS. DIAMETER PER PLANS. 5 FETANED O THE 40D STE N A MANNER AT ALLOKS RECORDED WARCH 24, 1599, AS FILE HO. 19990151043, 0F OFFICIAL RECORDS. ENGRHELR, DEPARTMENT OF SAMTATION AND FLOOD CONTROL, OFFICE OF EXVIRORMENTAL MANAGEMENT, ETC. wr -2
CUT FIVE HORIZONTAL SLOTS OF 1/4 INCH X 10 INCHES (EQUALLY SPACED AROUND CIRCUMFERENCE). FIRST ROW Hwﬂsmoawuss OF A FORECAST RAW. @ IRREVOCAGLE OFFER TO DEDICATE LAND FOR PUBUC RICHWAY 10 COUNTY OF SAN DIEGO, 8. PHYSICAL STABIIZATION THROUGH USE OF GEOTEXTILES, MATS, FIBER ROLLS (SS—7 OR ESC20), BONDED FBER MATRIX OR L -
10 BE 4 INCHES BELOW UNIVERSAL BAND COUPLER. SECOND ROW TO BE STAGGERED AT 5-1/3 INCHES BELOW RECORDED SEPTEMBER 22, 2011 AS FILE HO. 2011—0492241, GF OFFICIAL RECORDS. OTHER MATERIAL APPROVED BY THE COUNTY FOR STABILIZING SLOPES. uzmnuc FROM THE ABOVE RATIOS WL1. REGUIRE
FIRST ROW. CONTIHUE STAGGERED ROWS UNTIL 24 INCHES ABOVE SOFFET OF PRIVATE STORM DRAIN PIPE. 3. HO AREA BENG DISTURBED SHALL EXCEED 50 ACRES AT APPROVAL OF THE DIRECTOR OF PUBLIC WORKS AFTER
ANY GIVEN TIME WTHOUT DEMONSTRATING TO THE (5} mREVOCABLE 0 DEDICATE LAKD FOR SEWER PURPOSES TO COUNTY OF SAN DIEGO. 10, VEGETATION STABILIZING USING HYDROSEED (SS-4 OR ESCI0) OR ACCEPTABLE LANDSCAPING MAY BE USED ONLY MAY 1 T0 REVIEW OF A REPORT FROM A SOILS ENGINEER.
BANTENGHCR mzco cowm oPW mcmas s;msr,«cmm n-m RECORDED $P“'JABER 22, 201 AS FUE NO. 2011-0492242, OF OFRCIAL RECORDS. AUGUST 15, wcmmm PRDPOSED 10 sumuzs su)nﬁs MUST BE INSTALLED BY AUGUST 15, WATERED AND ESTABLISHED 1. mmwoax QUANTITIES:
SEDIMENT SHALL BE REMOVED WHENEVER STORAGE CAPACITY (AT DEPTH 'H) HAS BEEN ACHIEVED, SEDIMENT TE EROSION AND SEDNEN EROR T0 OCTOBER 1. THE PROPERTY OMKER DR AUTHORIZED AGENT SHALL SHioW Off THE FLAN A CONNGENCY aur: :ng%: g
SAL gasrr?%osaegwo&% As&x% A gtg&gﬁcryg s?o%ai?%ﬁg F|FTs r;ﬁ;vgrés TL(‘)I'! Jgsﬂg;ﬁ;ﬂ:g;gg&% ’&A{‘Dg“% g‘g&% BE“HE}&‘}‘;&%%‘&“&Y EASEMENT NOTES LANBSCAPING 15 PROPOSED: EROSIOH CONTEOL MEASURES HUST ALSD B CSED WAILE LANSSCATIE 5 ey TSTABLISHED. WP ORT JEPOR
FACILITES, AND THE COUNTY WAL NOT BE RESPONSIBLE FOR THEIR MAINTENANCE. EROSIN. | UNTR. ADEQUATE LONG-TERM PROTECTIONS ARE 1. WTH THE APPROVAL OF THE FINAL UAP(S), FOR THE DRAINAGE TO MEXICO, EASEMENTS ESTABLISHED VEGETATION SHALL HAVE A SUBSURFACE MAT OF INTERTWINED MATURE ROOTS WTH A UNIFORM VEGETATVE N SEOARATE PERMIT WUST BE ORTANED FOR WASTE OR PORT AREA.
WSTALLED, THE &‘2“1’&3? C&EAD‘SSHWA% ST SHALL BE DEDICATED TO THE COUNTY OF SAN DIEGO OVER DETEMTION BASINS, COVERAGE OF 70 PERCENT OF THE NATURAL VEGETATIVE COVERAGE OR MORE ON ALL DISTURBED AREAS. CRADING CUANTITES. ARE JCEROMMATE AND ARE PROVIDED HEREON FOR PERMT PURFOSES
PVT. TEMPORARY EROSION C NTROL D! ERQSION COX’ MEASURES SHALL REMAIN IRSTALLED RTB{ANT STRUCT\IRES ANJ 53 ROUTES (SAD ROUTES Y Y0 MANTAN 11, ALL MANUFACTURED SLOPES AND CLEARED SLOPES OF 3 101 (HORIZGJTAL TG Vm“CAL) AND STEEPER ARE TO BE QLY. SURNTITIES ARE BASED ON THE O
NO SCALE AHD MAMTANED DURING ANY THACTIVE Pl ) VA TR oA e PROTECTED WITH A BMP AFPROVED BY THE COUNTY OF SAN DI OPES FLATTER THAN 3 TO 1 MUST STLL EROPOSED CAD/SUBCRADE SURFACES. V‘”‘“O“S B 10 105 Fiou e a0 Gruemi
e A ERI0D. C REPORTS 0 FHSURE APPACERATE FEVATE AL STRIPPING, SHRINKAGE. SWELL, UNSUITABLE MATERIAL & IAL GRADINGARE NOT CONSIDERED
r;«:um SUce AT PEAK STOGMATER. FLOYS FRON e ENTHE St REAM, THE ) M FROSIOH USHO HITHER AN ACROVED SUF GF GY USG HYDFOMULER WIN A CUAR BINDER, -HUAT NOR FACTORED INTO THESE, GUNTITES, CONTRACTOR SHALL VERIFY GUANTIIES WL TSR WY
AS BEFORE THE PROKCT WAS nsm.m ALL OF THE FOREGONG SHALL EE 7O AREAS OF LESS THAN 6% (UKE BUILDING PADS, PARKING AREAS, LEACH FIELDS) SHALL HAVE 100% PROTECTION USING VOLUME CALCULATIONS. CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING THEIR OWN
UNIT 3 [ FUTURE SR-11 mg SATIFACTON OF THE DIRECTOR OF PUBLIC WORKS. GEQTEXTILES, MATS {S5~7 OR £5C20), OR OTHER MATERIAL APPROVED BY THE COUNTY FOR STASILIZNG SLOPES, OR USHG INDEPENDENT QUANTTY AND MATERIAL TAKE OFFS AND CONSTRUCT THE DESIGN INDICATED ON
AHISH TRACT 5505R {CALTRANS R/W) TRACKING AND Sﬁ\(. STABIUZERS /BINDERS (55-5), TEMPORARY SEEDING {SS—4). MULCH /00D CHIPS (SS~-3, $5-6, S5-8). THESE DRAWINGS, PRONECT TO BE 81D BASED ON COMTRACTOR'S OWN ESTIMATES.
& EARTHEN SWALE. 2. ANY DESIGNATED BIOLOGICAL OPEN SPACE SHALL CONPLY WITH COVENANTS AND OR WTE MATTING (SS-7). THE COUNTY MAY REDUCE THIS REQUIRENENT FOR FLAT AREAS AND THE BELOW REQUIREMENT, Re
ADE « ; RESTRICTIONS, IDENTIIED (4 THE OTAY BUSIKESS PARK EIR. AND BIOLOGICAL REFORT. PROVIDED FULL SEDIMENT CONTROL IS PROVDED THROUGH CONSTRUCTED AND MAINTAINED DESILTATION BASINS (SC—2) AT T s O e A R Al Dlscove ATy, D i
CHARNE. e 9 100 200 400 660 3. LMTED BULONG ZO¥E. ALL LOTS AFFECTED SHALL GONPLY WTH BRSLDING RESTRCTINS ALL PROJCT DISCHARGE POINTS. PERMITIEE WILL NOTIEY THE OIRECTOR OF PUBLIC WORKS OF THE DISCOVERY. GRADING
A AS IDENTINED I THE OTAY BUSINESS BUSINESS PARK ENVAGNMENTAL WPACT REPORT 12 AREAS OF GRAGED BADS THAT HAYE ACTVE STRUCTURE OONSTRUGTION UNOERWAY MAY BE PROTECTED 6Y ROLED PLASTC L HOT RECOMMENCE wti I THE PERMITIEE. HAS RECEIVED WRITTEN AUTHORITY
SCALE: 17=200" AHD FIRE PROTECTION PLAR. A T AEATHER - IRICRERED ACIHION FLAN UNTL THE STRUCTURE'S ROOF T v REMAINDER 5 pRoROSED ORIVEWAY LOGATIONS SHOWN HEREON ARE. APPROXMATE. PRIVATE DRIVEWAY
DRAINAGE CHANNEL /&N OF THE PAD ARER MUST GOVTINUE 10 BE PROTECTED LS EROSGN SONTROL MEASIRES IPeHEAD B0V, H R e e e L e AL AR LA
13. UNPAVED ROADS SHALL HAVE APFROPRIATE EMP'S INSTALLED SUCH AS GRAVEL BAG CHEVRONS. FUTURE DEVELOPUENT OF INDIVIDUAL LOTS AND ARE SUBJECT TO A SITE DEVELOPMENT PLAN

REVIEW AND APPROVAL.

858.694.5660

858.694.5661
www.scengr.com

PHONE:
FAX:

CIVIL ENGINEERS + PLANNERS » LAND SURVEYORS
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PRELIMINARY
GRADING PLAN

A SQILS REPORT SHALL BE REQUIRED PRIOR TO THE ISSUAMCE OF A GRADING AND/OR BUILDING PERMIT.

SAN DIEGO
OTAY BUSINESS PARK
COUNTY OF SAN DIEGO, CALIFORNIA

Date:  FEBRUARY 2014

Scais AS SHOWN
Draver CE
bz 1200802
Shoot

C-3
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COUNTY OF SAN DIEGO TRACT 5505
REPLACEMENT TENTATIVE MAP
QTAY BUSINESS PARK

FUTURE ALTA ROAD EXTENSION

(ALIGNWENT & GRADING)

T TRACT 5405'RPLI. ALTA ROAD

IS NOT A PART OF THIS PROJECT
SHOWY- ORLY FOR REFERENCE

TRACT. ¢

- sueolwsml

.. CALTRANS B/W
MAPTNO. 80306

105 5

CN\_INOT YET APRAGYED)
N 64 /3-070‘03

LOTAREAS LecaD
KO. NET ACREAGE DESCRIPTION SYMBOL
7 192
2 .97 PROPOSED LOT NUMBER 1
f ‘?g BOUNDARY —— - ——
g «? INTERNATIONAL BORDER —_— -—_
7 89 EXISTING CONTOUR S
g ':g PROPOSED LOT LINE
I .59 PROPOSED RIGHT-OF-WAY
RPL ’ _/ 7 .59
p 52 PROPOSED RIGHT-OF-WAY SR-11 ———— —
T .60 _ N
7 50 EXISTING WATER UNE e
-iz PROPOSED SEWER LINE ——e—s
- 2 PROPOSED WATER LINE W
EXISTING 12 2 PROPOSED RECLAMED WATER UNE ~ ——————rR—ee
WATER MAIN 80
o — PROPOSED STORM ORAIN — 5D e 8D
.33 PROROSED STORM DRAIN SIZE <ES
% PROPOSED EASEENT _—— -
-;i FROPOSED WING=TYPE HEAOWALL ~—
7% PROPOSED CATCH BASIN @
.44
PROPOSED FORCE MAIN — P —— P —
PROPOSED PUMP STATION
21 MAX AL
d SLOPE RATIC JZ
E 6‘; PROPOSED STREET LIGHT [
.83 PHASING LINE CE N K
¥
00 PROPOSED CONTOUR — 33—
Xi]
P RAP
o5 RH as
.69 DAYUGHT LINE —_—
.98
X DESILT BASNS N
VEGETATED SWALE
(PRIVATELY MAINTAINED) e S
05 ACCESS ORIVEWAY EXCEPTIONS *
. (APPROXIMATE LOCATIONS)
& BIOLOGCAL OPEN SPACE
4{01" 57 (SEE NOTE THIS SHEET)
.67
" 37
3 .00
> .72
§ .67
1 .17
.65
it 527 .
= SHEETNDEX
= 116.62 AC.
= | LO7 AREA - 16.62 e S o
= 2 CROSS szcnous AND TYRICAL SECTONS c-2
) 1.76 STE LA &3
13.02 STE P = Soum HaCF c-4
LLARY AREA 19.63 AC. GRADING TITLE SHEET c-5
. N ST ROAD AFEA 2535 AC GRADING PLAN = NORTH HALF c-5
LHITED TOTAL PROECT AREA __ 161.6 F4C. Eram et e
BUILDING ] -
gono PRELIMWARY ROUTE ALIGNMENT STUDY C-9 THRU C-15
g LOT/UNIT TABLE (PLAN WND PROFILE)
OFFSITE MPROVEMENTS C-16 THRU C~17
{PLAN AND FROFILE)
SEWER ALIGNMENT c-18
3 OFFSITE EASEMENTS AND DEDICATIONS c-19
LOTS 5159 [UNIT NG, 4] GRADING PLAN CONFORMANCE NOTES c-20

> e e L

3

FUTURE ALIGWVW’-—WS TAD

oL et 2197

GRAPHIC SCALE

200 9 100, 200 400

1 INCH =

200FEET

FUTURE ALTA RO

ALTA RD

/ (APPROX. 1/4 MILE}
X FUTURE. N SR 11 PROPOSED AIRWAY RD
4 8 RWAY L] (APPROX. 1/4 MILE)
g o I
& Sl &| sruere vva 5
_ - 22N
_UsA EviCo FERMS PROPOSED SIEMPRE WVA
WEXCT DRIVE (APPROX. 1/6 MILE)
AIRWAY PLACE:
PROECT SITE]

NO SCALE

VIA DE LA AMISTAD

s NOT FART or THIS PROJECT

Y FOR REFERENCE

AND AS. PARY OF AUGNMENT-STUDY.

TS
i

;x..,o-‘» g

EASGMENTS | EXCEPTIONS / RESTRCTIONS
WTH THE APPROVAL OF THE FINAL MAP(S), FOR 7HE DRAINAGE 0 maco EASEMENTS
SHALL BE DEDICATED TO THE COUNTY OF SAN DI DETENTION

APPURTENANT STRUCTURES AND ACCESS ROUTES (suo RDUTES NEOESSARY m
MANTAIN THE FOREGOING) TO A COUNTY MAINTAINED ROAD. THIS REQUIRES
HYDROLOGIC AND HYDRAULIC REPORTS TO ENSURE APPROPRIATE PRIVATE STORMWATER
DETENTION FACIUTIES SUCH THAT PEAK STORMWATER FLOWS FROM THE ENTIRE SITE
REMAIN THE SAME AS BEFORE THE PROECT WAS DEVELOPED. ALL OF THE FOREGOING
SHALL BE TO THE SATISFACTION OF THE DIRECTOR OF PUBLIC WORKS.

SEE PRELIMINARY TITLE REPORT BY STEWART MTLE OF CALIFORNIA, INC., ORDER NO.
010251783, DATED NOVEMBER 7 2005. iTEMS LISTED BELOW ARE SHOWN IN THE
PREUMINARY TITLE REPORT WHICH EFFECTS ASSESSOR'S PARCEL NO 648-070-21.
PLOTTAGLE ITEMS ARE DENOTED THUS: X WITH LOCATIONS KEYED THE SAME HEREON.

@ EASEMENT TO OTAY MUNICIPAL WATER DISTRICT FOR THE COMSTRUCTION AND
MAINTENANCE OF PIPELINES, RECORDED JUNE 5, 1968 AS FILE NO. 93912, OF OFFICIAL
RECORDS.

(0) AN EASEMENT 1O OTAY MUNICIPAL WATER DISTRICT FOR THE CONSTRUCTION AND
SANTENARCE GF MPELNES, RECORDED MMURRY 6, 1970 AS FLE No. 2055 OF
OFFICIAL RECORDS.

AN EASEMENT TO OTAY MUNICIPAL WATER DISTRICT FOR THE CONSTRUCTION AMD
MAINTENANCE OF PIPLINES, RECORDED FEBRUARY 26, 1974 AS AILE NO. 74-051081,
AL DS,

THE EFFECT OF A DOCUMENT OF JOINT USE BETWEEN SAN DIEGO GAS &
CTRIC AND OTAY WATER DISTRICT, RECORDED JANUARY 11, 1999, AS FILE NO.
1999~0036773, OF OFFICIAL RECORDS, UNPLOTTABLE.

@ 40" EASEMENT TO SAN DIEGC GAS & ELECTRIC FOR PUBLIC UTIINES, RECORDED
MARCH 24, 1999, AS FILE NG. 1999-0191043, OF OFFICIAL RECORDS.

@
@

EXISTING 247 ACP TWUANA WATER MAIN PER OMW.D. OWG. 16~3-7
EXISTING 127 WATER MAIN PER OM.W.D, DWG 16~7-7
EXISTING 167 WATER MAIN PER OM.H.D.OWG 16-7-7

30" INGRESS/EGRESS IN BENEFIT OF SUBJECT PROPERTY (SEE LEGAL
DESCRIPTION, PARCEL 2)

.,,‘.:

G2 A 20° SEWER ACCESS AND NAINTENANCE EASEMENT TO COUNTY OF SAN DIEGO.

@ DESIGNATED | BIOLOGICAL, OPEN SPACE SHALL COMPLY WITH COVENANTS AND
STRICTIONS IDENTIFIED IN THE OTAY BUSINESS PARK €IR AND BIOLOGICAL REPCRY

LIMITED EU!L‘DING ZONE. ALL LOTS AFFECTED SHALL COMPLY WTH BUILDING
STRICTIONS AS IDENTIFIED IN THE OTAY BUSINESS PARK ENVIRONMENTAL IMPACT
REPORT AND FIRE! PROTECTION PLAN.

GRADING QUANTITES

GRADED AREA 16150 ACRES
CUT QUANTITIES 1,200,000 CYD
ALL QUANTITIES 1,200,000 CYD
IMPORT/EXPORT 0:CYD

NOTE: GRADING QUANTITIES ARE ESTIMATED FOR PERMIT PURPOSES ONLY AND
ARE NOT lN7ENDEﬂ TO BE USED AS FINAL PAY QUANTITIES.

BASIS OF BEARNGS

THE BASIS OF BEARINGS FOR THIS SURVEY IS THZ NAD 83, ZONE 6 GRID BEARING
BETHEEN CITY OF SAN DIEGO CONTROL MONUMENTS 1494 AND 1496 AS SHOWN ON
RECORD OF SURVEY 14492 BEARING: NORTH 44'35'23" WEST

g@m

OTAY BUSINESS PARK

4370 LA JOLLA VLLAGE DRIVE, SUITE 640
SAN DIEGO, CA 92122

PHONE:  (858) 535-5047

FAX:  (858) 536-9100

i

RICARDO JNICH DATE

g
[

S

P

aroved on, LLm:L 4,200 by
he Director of Plaaning and
1 The Zoning Ad 2!

, yvel .::giw, 5 Pip 12,
646-070-21 D
TAX RATE AREA >
84035
ZONE
USE_REGULATIONS *
ANRIAL REGULATIONS 15,
DENSITY
0T SIZE. 1.
9l BULDING TYPE
&
S| WAX_FLOOR AREA - 1.
& [ FLOOR AREA RATIO G.40 :
w2 HEIGHT TR
8™ 10T COVERAGE 040
SETBACK v 18.
OPEM SPACE =
SPECIAL AREA REGULATIONG| B, P or G
19.
20
PARCEL 1:
THE SOUTHEAST QUARTER OF SECTION 31, TOWNSHIP 18 SOUTH, RANGE 1 EAST,
SAN SERNARDING EASE AND MERIDIAN, N THE COUNTY OF SAN DIEGe, STATE OF 2

CAUFORNIA, ACCORDING TO THE OFRICIAL PLAT THEREOF.

EXCEPTION THEREFROM THAT PORTION CONVEYED TO UNITED STATES OF AMERICA, 22
IMMIGRATION AND NATURALIZATION SEVICE BE DEED RE(

CORDED APRIL 7. 2000, AS
FILE NO. 2000-0177412, OFFICIAL RECORDS.
PARCEL 2

AN EASEMENT FOR INGRESS AND EGRESS OVER THE EASTERLY 30 FEEYT OF THE
WEST ONE-HALF OF SECTION 31, TORNSHIP 18 SOUTH, RANGE 1 EAST, SAN
BERNARDINO BASE AND MERIDIAN, IN THE COUNTY OF SAN DIEGO, STATE OF
CALIFORMIA, ACCORDING TO THE OFFICIAL PLAT THEREOF.

GROSS ACREAGE WATHIN SUBDIVISION BOUNDARY
GROSS DEVELOPABLE LOT AREA: 116, 4 ACRES
PROPOSED ON-SITE STREETS: 254

PROFOSED ON-SITE DETENTION BﬁSINS 6.6 ACRES
PROPOSED ON-SITE DRAINAGE CHANNEL: 13.0 ACRES
PROFOSED PUMP STATION: 1.0 ACRES

161.6¢ ACRES

TOTAL NUMBER OF LOTS: 59 EOMMER\JAL/?NDUSWIAL LOTS
ON—SITE DETENTION BASINS, 1 ON-SITE PUMP, STATION
MINIMUM INDUSTRIAL LOT SIZE IS 0.90 ACRES

EXISTING ZONING ~ S-~88

PROPOSED ZONING ~ S~88 H

GENERAL PLAN REGIONAL CATEGORY: WILLAGE

GENERAL PLAN LAND USE DESIGNATION: SPECIFIC PLAN AREA

COMMUNITY PLAN OR SUBREGIONAL PLAN: OTAY SUBREGIONAL PLAN, EAST OTAY MESA SPECIFIC PLAN
SPECIAL

T ACT PROCEEDI! FOR THIS PROKECT.

~ MAY BE
PARK LAND DEDICATION NOT REQUIRED IN AN INDUSTRIAL ZONE.

STREET LIGHTS WiLL BE INSTALLED' TO COMPLY WITH THE REQUIREMENTS SPECIFIED BY THE COUNTY
STANDARDS.

OF 100 SQUARE FEET OF SOLAR ACCESS FOR EACH
ALLOWED BY THIS SUBDIMSION.

ALL LOTS WTHIN THIS SUBDIMISION HAVE A MINMUM
FUTURE DWELLING /COMMERCIAL /INDUSTRIAL UNIT.

ICE OF TOPOGRAPHY:
PRE’ARED BY PHOTO GEODETIC CORPORATION. TOPOGRAPHIC INFCRMATION FLOWN ON OCTOBER 15, 2009

SEWER — SAN DIEGO COUNTY SANITATION DISTRICT
WATER - OTAY WATER DISTRICT.

GAS & ELECTRIC - SD

TELEPHONE ~

FIRE — SAN D!EGD RURAL FIRE PROTECTION DISTRICT
STREET LIGHTING - COUNTY OF SAN DIEGO

DISTRICTS:

ALL PROPOSSD UTILITIES YO BE UNDERGROUND EXCEPT WATER TREATMENT SWALES.
ALL ONSITE STREETS WILL BE PUELIC. :

IMPROVEMENTS, EASEMENTS AND DEDICATIONS Wi COMPLY WITH THE  REQUIREMENTS SPECIFIED IN THE
COUNTY STANDARDS.

ALL EXISTING EASEMENTS NOT REMAINING iN USE SHAUL BE VACATED PRICR
TO RECORDATION OF THE FINAL MAP(S) SUBECT TO THE SATISFACTION
THE DIRECTOR OF PUBLIC WORKS

STORM DRAIN DETENTIONS SHALL BE PROVIDED I ACCORDANCE WITH THE REQUIREMENTS OF THE EAST
OTAY MESA SPECFIC PLAN. THIS DETENTION WL BE ACCOMFUSHED THROUGH UTILIZATION OF 2 DETENTION
BASINS TO SERVE THE OVERALL FPROKECT,

LAMBERT COORDINATES: 138-1785

THIS PLAN IS FROVIDED TO ALLOY, FOR FULL AND ADEQUATE DISCRETIONARY REVIEW OF A PROPOSED
DEVEL PROKECT. THE PROPERTY OWNER ACKNOWLEDGES THAT ACCEPTANCE OR APPROVAL OF THIS
PLAN DOES NOT CONSTITUTE AN APPROVAL TO FERFORM ANY GRADING SHOWN HERON, AND

AGREES TO OBTAIN VALID GRADING PERMISSIONS BEFORE COMMENCING SUCH ACTIMITY.

THIS PROKECT IS A MULTI-UNIT SUBDIVMISION. MUI IPLE FINAL MAPS MAY BE FILED PURSUANT TO SECTION
§6456.1 OF THE SUBDIVISION MAP ACT

PRIOR TO THE APPROVAL OF ANY SITE PLAN FOR ANY DEVELGPWENT PROPOSAL WITHIN THE NOISE PROTECTION
EASEMENT, THE APPLICANT SHALL

M—-N-2: THE PERMIT CO“PLIANCE ENGINEER SHALL ENSURE THAT ON—SITE GRADING OPERATIONS DO NOT
OCOUR WITHIN 225 FEET OF ANY FROPERTY LINE THAT ABUTS S WHERE ACTIVE GRADING ACTIVITIES
ARE OCCURRING. O‘v-'STE GRADING ACTIVITIES ADJACENT TO THE FRO’ERTY LINE MAY OCCUR IF GRADING
ACTIVITES FOR ADJACENT PROPERTES ARE OCCURKING AT A MINIMUM DISTANCE OF 225 FEET FROM THE
SHARED PROPERTY UNE. THE PERMIT COMPLIANCE ENGINEER (AS DEFWED IN SECTION 87.420 OF THE COUNTY
GRADING ORDINANCE) SHALL DEMONSTRATE COMPLIARCE WITH THIS REQUIREMENT IN THE REGULAR REPORTS
REQUIRED PURSUANT TO SECTION 87.420{c} OF THE COUNTY'S GRADING ORDINANCE. THE REGULAR REFORTS
SHALL iDENTIFY ANY DAYS WHERE GRADING ACTIMTES WERE RESTRICTED ON-~SITE OR ON ADJACENT PROPI’J?"ES
1 ORDER TO ENSURE A MINMUM DISTANCE OF 225 FEET BETWEEN GRADING ACTIMTIES.
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Building & Grounds Maintenance SC-41

Objectives

a Cover
m Contain

Educate

Reduce/Minimize
Product Substitution

Targeted Constituents

Description Sediment v
Stormwater runoff from building and grounds maintenance Nutrients v
activities can be contaminated with toxic hydrocarbons in . Trash

solvents, fertilizers and pesticides, suspended solids, heavy Metals Ve
metals, abnormal pH, and oils and greases. Utilizing the Bacteria J

protocols in this fact sheet will prevent or reduce the discharge of ;.4 Grease
pollutants to stormwater from building and grounds
maintenance activities by washing and cleaning up with as little
water as possible, following good landscape management
practices, preventing and cleaning up spills immediately, keeping
debris from entering the storm drains, and maintaining the
stormwater collection system.

Organics

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention
m  Switch to non-toxic chemicals for maintenance when
possible.

m  Choose cleaning agents that can be recycled.

= Encourage proper lawn management and landscaping,
including use of native vegetation.

Stormwater
Quality
Association

January 2003 California Stormwater BMP Handbook 1of5
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SC-41 Building & Grounds Maintenance

m  Encourage use of Integrated Pest Management techniques for pest control.
m  Encourage proper onsite recycling of yard trimmings.
m  Recycle residual paints, solvents, lumber, and other material as much as possible.

Suggested Protocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

m In situations where soaps or detergents are used and the surrounding area is paved, pressure
washers must use a water collection device that enables collection of wash water and
associated solids. A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of

properly.

m If soaps or detergents are not used, and the surrounding area is paved, wash runoff does not
have to be collected but must be screened. Pressure washers must use filter fabric or some
other type of screen on the ground and/or in the catch basin to trap the particles in wash
water runoff.

= [fyou are pressure washing on a grassed area (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement.

Landscaping Activities

m Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by
composting. Do not dispose of collected vegetation into waterways or storm drainage
systems.

m  Use mulch or other erosion control measures on exposed soils.

Building Repair, Remodeling, and Construction
m Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain.

»  Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

m Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning.

m Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary
sewers or in portable containers that can be dumped into a sanitary sewer drain. Brushes
and tools covered with non-water-based paints, finishes, or other materials must be cleaned
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, etc.) for
recycling or proper disposal.

m Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This
is particularly necessary on rainy days. The containment device(s) must be in place at the
beginning of the work day, and accumulated dirty runoff and solids must be collected and
disposed of before removing the containment device(s) at the end of the work day.

20f5 California Stormwater BMP Handbook January 2003
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Building & Grounds Maintenance SC-41

If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. If directed off-site, you should direct the water
through hay bales and filter fabric or use other sediment filters or traps.

Store toxic material under cover during precipitation events and when not in use. A cover
would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems. '

Use mulch or other erosion control measures when soils are exposed.

Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

Consider an alternative approach when bailing out muddy water: do not put it in the storm
drain; pour over landscaped areas.

Use hand weeding where practical.

Fertilizer and Pesticide Management

m  Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

= Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based
pesticides if possible.

m Do not use pesticides if rain is expected.

m Do not mix or prepare pesticides for application near storm drains.

m  Use the minimum amount needed for the job.

m Calibrate fertilizer distributors to avoid excessive application.

= Employ techniques to minimize off-target application (e.g., spray drift) of pesticides,
including consideration of alternative application techniques.

m  Apply pesticides only when wind speeds are low.

m  Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.

m Irrigate slowly to prevent runoff and then only as much as is needed.

m  Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

m  Dispose of empty pesticide containers according to the instructions on the container label.

January 2003 California Stormwater BMP Handbook 30of 5
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SC-41 Building & Grounds Maintenance

= Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

» Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection
» Inspect irrigation system periodically to ensure that the right amount of water is being
~ applied and that excessive runoff is not occurring. Minimize excess watering and repair
leaks in the irrigation system as soon as they are observed.

Training
m Educate and train employees on pesticide use and in pesticide application techniques to
prevent pollution.

m Train employees and contractors in proper techniques for spill containment and cleanup.

=  Be sure the frequency of training takes into account the complexity of the operations and the
nature of the staff.

Spill Response and Prevention
m  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m  Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers
(if desired) near the storage area where it will be readily accessible.

m  Have employees trained in spill containment and cleanup present during the
loading/unloading of dangerous wastes, liquid chemicals, or other materials.

» Familiarize employees with the Spill Prevention Control and Countermeasure Plan.
m  Clean up spills immediately.

Other Considerations
Alternative pest/weed controls may not be available, suitable, or effective in many cases.

Requirements
Costs
= Cost will vary depending on the type and size of facility.

= Overall costs should be low in comparison to other BMPs.

Maintenance
Sweep paved areas regularly to collect loose particles. Wipe up spills with rags and other
absorbent material immediately, do not hose down the area to a storm drain.

4 of 5 California Stormwater BMP Handbook January 2003
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Building & Grounds Maintenance SC-41

Supplemental Information

Further Detail of the BMP

Fire Sprinkler Line Flushing

Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water, though in some areas it may be non-potable
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable
piping, but it is subject to rusting and results in lower quality water. Initially, the black iron pipe
has an oil coating to protect it from rusting between manufacture and installation; this will
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time (typically a year) and between flushes may accumulate iron, manganese, lead, copper,
nickel, and zinc. The water generally becomes anoxic and contains living and dead bacteria and
breakdown products from chlorination. This may result in a significant BOD problem and the
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer.
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in
fire sprinkler line water.

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metroke.gov/wlr/dss/spem.htm

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management
Agencies Association (BASMAA). http://www.basmaa.org/

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies
Association (BASMAA). http://www.basmaa.org/

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Description

As a consequence of its function, the stormwater conveyance
system collects and transports urban runoff and stormwater that
may contain certain pollutants. The protocols in this fact sheet
are intended to reduce pollutants reaching receiving waters
through proper conveyance system operation and maintenance.

Approach

Pollution Prevention

Maintain catch basins, stormwater inlets, and other stormwater
conveyance structures on a regular basis to remove pollutants,
reduce high pollutant concentrations during the first flush of
storms, prevent clogging of the downstream conveyance system,
restore catch basins’ sediment trapping capacity, and ensure the
system functions properly hydraulically to avoid flooding.

Suggested Protocols
Catch Basins/Inlet Structures

»  Staff should regularly inspect facilities to ensure compliance
with the following:

- Immediate repair of any deterioration threatening
structural integrity.

- Cleaning before the sump is 40% full. Catch basins
should be cleaned as frequently as needed to meet this
standard.

- Stenciling of catch basins and inlets (see SC34 Waste
Handling and Disposal).

Objectives

w Cover
= Contain
m Educate

®m Reduce/Minimize

Targeted Constituents

Sediment v
Nutrients

Trash v
Metals

Bacteria v
Oil and Grease

Organics

SQA

California

Stormwater
Quality

3 Assaciation

January 2003 California Stormwater BMP Handbook
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SC-44 Drainage System Maintenance

m  Clean catch basins, storm drain inlets, and other conveyance structures before the wet
season to remove sediments and debris accumulated during the summer.

m  Conduct inspections more frequently during the wet season for problem areas where
sediment or trash accumulates more often. Clean and repair as needed.

m  Keep accurate logs of the number of catch basins cleaned.

= Store wastes collected from cleaning activities of the drainage system in appropriate
containers or temporary storage sites in a manner that prevents discharge to the storm
drain.

m  Dewater the wastes if necessary with outflow into the sanitary sewer if permitted. Water
should be treated with an appropriate filtering device prior to discharge to the sanitary
sewer. If discharge to the sanitary sewer is not allowed, water should be pumped or
vacuumed to a tank and properly disposed. Do not dewater near a storm drain or stream.

Storm Drain Conveyance System

m  Locate reaches of storm drain with deposit problems and develop a flushing schedule that
keeps the pipe clear of excessive buildup.

m  Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible.

Pump Stations ‘
w Clean all storm drain pump stations prior to the wet season to remove silt and trash.

» Do not allow discharge to reach the storm drain system when cleaning a storm drain pump
station or other facility.

m  Conduct routine maintenance at each pump station.
= Inspect, clean, and repair as necessary all outlet structures prior to the wet season.

Open Channel
m  Modify storm channel characteristics to improve channel hydraulics, increase pollutant
removals, and enhance channel/creek aesthetic and habitat value.

= Conduct channel modification/improvement in accordance with existing laws. Any person,
government agency, or public utility proposing an activity that will change the natural
(emphasis added) state of any river, stream, or lake in California, must enter into a Steam or
Lake Alteration Agreement with the Department of Fish and Game. The developer-applicant
should also contact local governments (city, county, special districts), other state agencies
(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS.

Illicit Connections and Discharges

m  Look for evidence of illegal discharges or illicit connections during routine maintenance of
conveyance system and drainage structures:

- Is there evidence of spills such as paints, discoloring, etc?

20of 6 California Stormwater BMP Handbook January 2003
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Drainage System Maintenance SC-44

- Are there any odors associated with the drainage system?
- Record locations of apparent illegal discharges/illicit connections?

- Track flows back to potential dischargers and conduct aboveground inspections. This
can be done through visual inspection of upgradient manholes or alternate techniques
including zinc chloride smoke testing, fluorometric dye testing, physical inspection
testing, or television camera inspection.

- Eliminate the discharge once the origin of flow is established.

= Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pollutants.
Storm drain inlets should have messages such as “Dump No Waste Drains to Stream”
stenciled next to them to warn against ignorant or intentional dumping of pollutants into the
storm drainage system.

m  Refer to fact sheet SC-10 Non-Stormwater Discharges.

Illegal Dumping

® Inspect and clean up hot spots and other storm drainage areas regularly where illegal
dumping and disposal occurs.

= Establish a system for tracking incidents. The system should be designed to identify the
following:
- Illegal dumping hot spots
- Types and quantities (in some cases) of wastes
- Patterns in time of occurrence (time of day/night, month, or year)
- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,

direct dumping of materials, accidents/spills)

- Responsible parties

m  Post “No Dumping” signs in problem areas with a phone number for reporting dumping and
disposal. Signs should also indicate fines and penalties for illegal dumping.

m  Refer to fact sheet SC-10 Non-Stormwater Discharges.

Training

= Train crews in proper maintenance activities, including record keeping and disposal.

m  Allow only properly trained individuals to handle hazardous materials/wastes.

= Have staff involved in detection and removal of illicit connections trained in the following:
- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher

training (as needed).
January 2003 California Stormwater BMP Handbook 3of6

Industrial and Commercial
www.cabmphandbooks.com



SC-44 Drainage System Maintenance

- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and Federal
OSHA 29 CFR 1910.146).

- Procedural training (field screening, sampling, smoke/dye testing, TV inspection).

Spill Response and Prevention
= Investigate all reports of spills, leaks, and/or illegal dumping promptly.

= Clean up all spills and leaks using “dry” methods (with absorbent materials and/or rags) or
dig up, remove, and properly dispose of contaminated soil.

= Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup.

Other Considerations (Limitations and Regulations)

m  Clean-up activities may create a slight disturbance for local aquatic species. Access to items
and material on private property may be limited. Trade-offs may exist between channel
hydraulics and water quality/riparian habitat. If storm channels or basins are recognized as
wetlands, many activities, including maintenance, may be subject to regulation and
permitting.

m Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less,
depending on water supply and sediment collection capacity). Other considerations
associated with storm drain flushing may include the availability of a water source, finding a
downstream area to collect sediments, liquid/sediment disposal, and prohibition against
disposal of flushed effluent to sanitary sewer in some areas.

m Regulations may include adoption of substantial penalties for illegal dumping and disposal.

m  Local municipal codes may include sections prohibiting discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

Requirements

Costs
= An aggressive catch basin cleaning program could require a significant capital and O&M
budget.

m  The elimination of illegal dumping is dependent on the availability, convenience, and cost of
alternative means of disposal. The primary cost is for staff time. Cost depends on how
aggressively a program is implemented. Other cost considerations for an illegal dumping
program include:

- Purchase and installation of signs.
- Rental of vehicle(s) to haul illegally-disposed items and material to landfills.
- Rental of heavy equipment to remove larger items (e.g., car bodies) from channels.

- Purchase of landfill space to dispose of illegally-dumped items and material.
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Drainage System Maintenance SC-44

m  Methods used for illicit connection detection (smoke testing, dye testing, visual inspection,
and flow monitoring) can be costly and time-consuming. Site-specific factors, such as the
level of impervious area, the density and ages of buildings, and type of land use will
determine the level of investigation necessary.

Maintenance
= Two-person teams may be required to clean catch basins with vactor trucks.

m  Teams of at least two people plus administrative personnel are required to identify illicit
discharges, depending on the complexity of the storm sewer system.

®  Arrangements must be made for proper disposal of collected wastes.
m  Technical staff are required to detect and investigate illegal dumping violations.

Supplemental Information

Further Detail of the BMP

Storm Drain Flushing

Flushing is a common maintenance activity used to improve pipe hydraulics and to remove
pollutants in storm drainage systems. Flushing may be designed to hydraulically convey
accumulated material to strategic locations, such as an open channel, another point where
flushing will be initiated, or the sanitary sewer and the treatment facilities, thus preventing
resuspension and overflow of a portion of the solids during storm events. Flushing prevents
“plug flow” discharges of concentrated pollutant loadings and sediments. Deposits can hinder
the designed conveyance capacity of the storm drain system and potentially cause backwater
conditions in severe cases of clogging.

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to
maintain adequate velocity to keep particles in suspension. An upstream manhole is selected to
place an inflatable device that temporarily plugs the pipe. Further upstream, water is pumped
into the line to create a flushing wave. When the upstream reach of pipe is sufficiently full to
cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum
pump, thereby releasing the backed up water and resulting in the cleaning of the storm drain
segmert.

To further reduce impacts of stormwater pollution, a second inflatable device placed well
downstream may be used to recollect the water after the force of the flushing wave has
dissipated. A pump may then be used to transfer the water and accumulated material to the
sanitary sewer for treatment. In some cases, an interceptor structure may be more practical or
required to recollect the flushed waters.

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and
population density. As a rule of thumb, the length of line to be flushed should not exceed 700
feet. At this maximum recommended length, the percent removal efficiency ranges between 65-
75% for organics and 55-65% for dry weather grit/inorganic material. The percent removal
efficiency drops rapidly beyond that. Water is commonly supplied by a water truck, but fire
hydrants can also supply water. To make the best use of water, it is recommended that
reclaimed water be used or that fire hydrant line flushing coincide with storm sewer flushing.

January 2003 California Stormwater BMP Handbook Sof 6

Industrial and Commercial
www.cabmphandbooks.com



SC-44 Drainage System Maintenance

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

Ferguson, B.K. 1991. Urban Stream Reclamation, p. 324-322, Journal of Soil and Water
Conservation.

King County Storm Water Pollution Control Manual http://dnr.metrokec.gov/wlr/dss/spcm.htm

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line:
http://www.epa.gov/npdes/menuofbmps/poll 16.htm
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Drainage Management Area (DMA) Exhibit
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ATTACHMENT D

Sizing Design Calculations and TC-BMP/LID Design
Details

(Provide BMP Sizing Calculator results and/or continuous simulation modeling resuits, if
applicable)
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BMP Name: F-1 [Soil Type: D BMP Name: F-12 [Soif Type: D BMP Name: F-23 [Soil Type: D 5 §§
Tributary DMAs Tributary DMAs_ Tributary DMAs 6 g gs
POStProject | Runoff | Area | Adjusted Post-Project | Runoff | Area | Adjusted Post-Project | Runow Area | Adjusted 2|5 23§
DMA Name | Surface Type | Factor | [AC) |Area [AQ) DMA Name | Surface Type | Factor | (AC) |Area(AC) DMA Name | Surface Type | Factor | (AC) |Area (AC) gle “Tp
Intensity | Owo | BMP TREATMENT | Intensity [ Qwo | BMP TREATMENT intensity | Owo | BMP TREATMENT S g '5”5 g
— ; ]ll\C) AC Pav‘enj‘ent‘ ‘ 1‘.0‘ 0.62: (()):2; l!g'/;(t)r) lOCjSZ) FLOW RZAJTE {CFS) Torr;] (zA o AC fave@ent ijo . oj97 g.z; (lg'/;:)r) (ﬁi} FLOW Rzl-\']rE {CFS} £23 AC Pavement 10 174 1.74 {in/Hr} | (CES) |FLOW RATE (CFS) § % £
e ﬁ E——— e '3‘ |s§nT %—J———-‘—:&.ﬂ - Total (AC) | = [ 174 0.20 0.35 2.1 HE
Trbutary DMAS D] e BMP Name. F-24 Soil Type: D & B,
PostProject | Runoft | Area | Adjusted Post-Project | Rumolt | Area | Adusied Tributary DMAs gle ¢ =
DMA Name | Surface Type | Factor {AC) |Area (AC) DMA Name | Surface Type | Factor (AC} |Area |AQ) Post-Project Runoff Area | Adjusted E %‘ g g
Intensity | Qwo | BMP TREATMENT Intensity | Qwo | BMP TREATMENT DMA Name | Surface Type Factor {AC} |Area (AC) \E N g s
F-2 ACPavement | 1.0 075 075 | (In/Hr) | [CFS} |FLOW RATE [CFS} F-13 ACPavement | 1.0 073 0.73 | (In/Hr) | (CFS) |FLOW RATE (CFS} Intensity | Qwo | BMP TREATMENT N ‘IE 2s8
Total {AC) : : 0.75 0.20 0.15 2.1 Total {AC) E - T 0.73 0.20 0.15 2.1 F-24 AC Pavement 1.0 1.55 1.55 {in/Hr} | (CFS} |FLOW RATE [CFS) k\ﬁ* 4 §§a
™ BMP Name: | - i lype: D TBMP Name: E-14 Boltype D Total (AC] | e 1.55 0.20 | 0.31 2.1 I 338
Tributary DMAS Tributary DMAs . i .
Post-Project RUNOH Area Adjusted Post-Project ryR’urwoﬁ Area Adjusted BMFP Name: F-25 Trmura[SOgJ);\Spe D
DMA Name | Surface Type | Factor (AC)  |Area (AC) DMA Name | Surface Type | Factor {AC) |Area(AQ) PostProect ryRunoﬁ; = Adju R
Intensity | Gwa | BMP TREATMENT Intensity | Owo | BMP TREATMENT Surface T Fact ACl | Area (AC
F3 ACPavement | 1.0 153 | 153 | {In/Hr) |(CFS) |[FLOW RATE (CFS) F14 | ACPavement | 10 138 | 138 | (in/Hr) | (cFs) |[FLOW RATE (CFs) DMA Name | Surface Type | Factor | (AC) 2 IAQ) _ __
[_Total {AC) ‘ i L 153 020 |0.31 2.1 Total [AC) | L 020 [0.28 2.1 Intensity | Qwo | BMP TREATMENT
FBVP Nore T3 ol Type- D T T F-25 ACPavement | 10 083 0.83 | [in/Hr} | [CFS) |[FLOW RATE (CFS) \
TABULAry DVAS Tribatary DMAS __Total (AC) 083 | 020 |0.17 2.1 o
Post-Project | Runoff Area | Adjusted Post-Project | Runoff Area | Adjusted BMP Name: F-26 [Soil Type: D < <
DMA Name | Surface Type | Factor | [AC] |Area [AQ) DMA Name | Surface Type | Factor | [AC] |Area|AQ) Tributary DMAs O 2
Intensity | Qwa | BMP TREATMENT Intensity | Qwo | BMP TREATMENT PostProject | Runoff | Area | Adjusted w5
F4 AC Pavement 1.0 1.46 1.46 {In/Hr} | {CFS) |FLOW RATE [CFS} F-15 AC Pavement 1.0 1.24 1.24 {In/Hr} | (CFS} |FLOW RATE [CFS} DMA Name | Surface Type | Factor [AC) |Area (AC) No &
LlotalfAc | | | 146 | 020 |0.29 2.1 Lfotaifagg { -} | ] 124 | 020 |0.25 2.1 intensity | Owo | BMP TREATMENT Ny g
[ BMP Name: F-5 __ [soiliype. D | {"BMP Name: F-16 ____ Jsoilype: D | F-26 AC Pavement 1.0 091 091 {In/Hr) | (CFS} |FLOW RATE [CFS} % 0 °
Trbutary DMAS Tributary DMAS Total {AC) , ; 0.91 0.20 | 0.18 2.1 - Q
Post-Project Runoff Area | Adjusted Post-Project Runoff Area | Adjusted = = 24 0 g
DMA Name | Surface Type | Factor | (AC) |Area (AQ) DMA Name | Surface Type | Factor | (AQ {Area(AC) BMP Name: F-27 ____ [Soil Type: D D < ©
Intensity | Owo | BMP TREATMENT | Tntensity | Owo | BMP TREATMENT | Iributary DMAS 1 m o 2
F5 ACPavement | 1.0 053 053 | (In/Hr} | [CFS) |FLOW RATE [CFS) F-16 AC Pavement | 1.0 074 074 | {In/Hr} | (CES} |FLOW RATE [CFS) Post-Project | Ruroff | Area [ Adjusted > - b
Total [AC) ~ ‘ 0.53 0.20 0.11 2.1 Total [AC) 1 0.74 0.20 0.15 2.1 DMA Name | Surface Type | Factor (AC} |Area (AC) <
[BVPNeme: F 6 ToipeD | [ BMP Name. F-17 Foll Type: D — Intensity | Qwa ] BMP TREATMENT b=
TribUtary DMAS rbutary DVIAS F-27 AC Pavement 1.0 1.11 1.11 {In/Hr) | {CFS) |FLOW RATE (CFS} o
Post-Project Runoff Area | Adjusted Post-Project RUNOTT Area | Adjusted Total {AC) L : : 1.1t 0.20 0.22 2.1
DMA Name | Surface Type | Factor (AC) _ |Area [AC) DMA Name | Surface Type | Factor (AC) |Area (AC) BMP Name: F-28 [Soil Type: D =1
Intensity | Qwo | BMP TREATMENT intensity | Qwo | BMP TREATMENT Trbutary DMAS
F-6 ACPavement | 1.0 034 0.34 | {In/Hr) | [CFS] |FLOW RATE [CFS} F-17 ACPavement | 1.0 0.60 0.60 | [In/Hr) | [CFS) |FLOW RATE [CFS} PostProject | Runoff | Area | Adjusted
Total (AC) e : 0.34 0.20 | 0.07 2.1 Total [AC) ~ - | 060 0.20 | 0.12 2.1 DMA Name | Surface Type | Factor A |Area(Ag
[ BMP Name: F-7 ol lypee D | BMP Name: F-18 [Soil Type: D ] Intensity | Qwo | BMP TREATMENT
Trbutary DMAS Trbutary DMAS 2
Post-Project | Runoff | Area | Adjusted Post-Froject | Runoff | Area | Adjusted TS :;lzﬁ,\q AC Pavemeht 1'9 157 :Z ”8/;:)” ‘g ';S‘, FLow ’;ATE (CFs)
DMAName | Surface Type | Factor | [AC] |Area (AQ) DMA Name | Surface Type | Factor | (AC) |Area(AQ) - ‘ : : : -
Intensity | Owo | BMP TREATMENT | Intensity | Qwo | BMP TREATMENT BMP Name: F-29 [Soil Type: D Z
F7 ACPavement | 1.0 072 072 | {In/Hr) | [CFS) |FLOW RATE (CFS) F-18 AC Pavement | 1.0 094 094 | {in/Hr) | (CFS] |FLOW RATE (CFs) ributary DMAs j w
Total (AC} | : 0.72 0.20 | 0.14 2.1 Total [AC) = 1 | o094 0.20 | 0.19 2.1 Post-Project | Runoff Area | Adjusted oz
. ISoll D 1 I"BMP Name: F-19 [Soil m =~ DMA Name | Surface Type Factor {AC)  |Area [AC) o)
Trbutary DVAS Trbatary DA Intensity | Qwe | BMP TREATMENT - -
Post-Project | Runoft Area | Adjusted Post-Praject | Runoff Area | Adjusted F-29 AC Pavement 1.0 1.40 1.40 {In/Hr} | [CFS} |FLOW RATE (CFS) . P <
DMA Name | Surface Type | Factor {AC) |Area [AC) - DMA Name | Surface Type | Factor | [AC) |Area([AC) Total [AC) : e 1.40 0.20 0.28 2.1 b % —d
Intensity | Qwa | BMP TREATMENT Intensity | Qwa | BMP TREATMENT e ~TSo = Y
F8 ACPavement | 1.0 083 083 | {In/Hr} |(CFS) |FLOW RATE [CFS) F19 ACPavement | 1.0 073 073 | (In/Hr} | (CFS) |FLOW RATE (CFS) BMP Name: F-30 o SOI’;J)/’\S pe: D ] 8
Total [ACl | ; ~ 583 | 020 [0.47 71 Total [AC] ~ ‘ 573 | 020 |0.15 37 Post_Pm;écl: lb T e e ; g -l
BMP Name: F-9 T : F-20 o DMA Name | Surface Type | Factor {AC)  |Area [AC) w = g
POSEPIOject | Runofl | Area | Adjusted PostProject | Rumol | Area | Adusted Intensity | Qwo [ BMP TREATMENT E <
DMA Name | Surface Type Factor (AC] |Area [AC) DMA Name | Surface Type Factor {AC) |Area [AC) F-30 AC Pavement 1.0 0.27 0.27 {In/Hr} | (CFS} |FLOW RATE {CFS} o E b4
intensity | Owo | BMP TREATMENT Tntensity | Owo | BMP TREATMENT Total (AC) | ‘ L 027 1 020 |005 2! < o
F-9 ACPavement | 1.0 0.40 040 | (In/Hr} | (CFS) [FLOW RATE {CFS) F-20 ACPavement | 1.0 0.95 0.95 | {in/Hr} | [CFS) |FLOW RATE (CFS) BMP Name: F-31 [Soil Type: D TR
Total {AC) ‘ : 0.40 0.20 | 0.08 2.1 Total [AC] = . [[035 0.20 | 0.19 2.1 Tributary DMAS - =W
T BMP Name: F-10 Soil Type: D BMP Name: F-Z1 Soil Type: D Post-Project | Runoff | Area | Adjusted < < Q
TrbGtary DMAS Trbatary DMAS DMAName | Surface Type | Factor | (AC) |Area [AQ) 2o
Post-Project | Runoff Area | Adjusted Post-Project | Runoff Area | Adjusted Intensity | Gwo | BMP TREATMENT 2
DMA Name | Surface Type | Factor | [AC) |Area [AC) DMA Name | Surface Type | Factor | [AC) |Area [AC) F-31 AC Pavement 1.0 0.27 0.27 | {In/Hr) | [CFS} |FLOW RATE [CFS} = N
Intensity | Owa | BMP TREATMENT Intensity | Qwo | BMP TREATMENT Total [AC] ; ~ 037 5.20 1005 > [+ =i
F-10 AC Pavement | 1.0 051 051 | {In/Hr} | [CFS} |FLOW RATE (CFS) F-21 ACPavement | 1.0 0.34 0.34 | (In/Hr} | |CFS] |[FLOW RATE [CFS} ‘ owm
Totai (AC) , = , 0.51 0.20 | 0.10 2.1 Total [AC] | 0.34 0.20_ | 0.07 2.1 NOTE: Cl.l-)
BMP Name: F-11 [Soil Type: D BMP Name: F-22 [Soil Type: D 1) WATER QUALITY FLOW RATE IS CALCULATED BY MULTIPLYING THE ADJUSTED AREA BY THE WATER
Tributary DMAS Tributary DMAS QUALITY INTENSITY (0.2 IN/HR)
Post-Project Runoff Area | Adjusted Post-Project Runoff Area | Adjusted
DMA Name | Surface Type | Factor | [AQ) |Area[AQ) DMAName | SurfaceType | Factor | [AC) |Area |AC) 2) A TREATMENT FLOW RATE OF 2.1 CFS IS PROVIDED BY THE FINE SCREEN MESH IN THE BOTTOM OF | [oa® 01/31/14
Intensity | Qwo | BMP TREATMENT | Intensity | Owa | BMP TREATMENT THE BIOCLEAN INLET FILTER. SOE NO.  13007.01
F-11 ACPavement | 1.0 0.76 076 | (In/Hr) [ (CFS) [FLOW RATE (CFS} F-22 ACPavement | 1.0 0.34 0.34 | {In/Hr) | [CFS} |FLOW RATE {CFS)
Total [AC) 0.76 0.20 0.15 2.1 Total [AC) ; 0.34 0.20 0.07 2.1 3) INLET FILTERS PROVIDE SUPPLEMENTAL TREATMENT INTENDED PRIMARILY TO KEEP LARGE TRASH AND} |37
STt SR Te o TS O SRR o | D
DETENTION BASINS. THE EXTENDED DETEN
SEE ATTACHMENT C FOR BMP LOCATIONS AND DMAs PROVIDE WATER QUALITY MITIGATION AND FLOW CONTROL, SEE ATTACHMENT H FOR DETAILS. 1 OF 1 SHEET
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Treatment Control BMPs

Otay Business Park proposes to construct public roads and rough graded pads. The rough
graded pads will be stabilized with erosion and sediment control BMPs. The following
TCBMPs will be implemented to provide water quality and hydromodification mitigation for
runoff generated by the public roadways:

A. Curb Inlet Filter (Bio-Clean)
B. Regional Detention Basins (DB)

A. Curb Inlet Filter (Bio-Clean)

Storm drain inserts are a cost effective solution for treating storm watet tunoff ptior to
release to the public storm drain system. Table 11 - Groups of Pollutants and Relative
Effectiveness of Treatment Facilities indicates that storm drain inserts provide low levels
of pollutant removal for all pollutants except “coarse sediment and trash”. Since runoff
generated by the proposed roadways will be tributary to extended detention basins sized
for treatment and hydromodification flow control, the inlet filters will only be relied upon
to remove large debris that could impact the hydraulic function of the storm drain system.
Curb inlet filters provide a high removal efficiency for this purpose.

Structural treatment BMPs to be implemented by Otay Business Park as a means to reduce
pollution of storm water runoff due to the proposed development are:

Storm Drain inserts: Inserts will be located within curb inlets collecting runoff
generated from public roadways.

Inserts treat “first flush” (Qff) minor storms and allow bypass of the filter for large
storm events. Additionally, inserts remove hydrocarbons, oil, and petroleum
products and assist in further removal of heavy metals which may escape non-
structural good housekeeping practices, thus removing pollutants from public
roadway runoff prior to release into the Municipal Storm Drain to the MEP.

» Design Critetia:

a) Manufacturer’s Specifications for the curb inlet inserts show a
filtration capacity of 2.1 cfs for the fine mesh screen on the bottom
of the High Capacity Basket.

b) Based upon County of San Diego, Storm Water Standatds, flow
based BMPs are required to treat runoff from a storm with an
intensity of 0.2 in/ht. Therefore these inserts can treat flows from
tributary areas up to 11.1 acres (Qff= 2.1 cfs/(0.2in/ht)(0.95) =
11.1 Acres).

c) Given that the maximum area tributary to a proposed cutb inlet
insert at Otay Business Park is approximately 1.6 actes, the project
will have the ability to treat all public roadway runoff with excess
capacity.

Manufacturer’s Specifications are presented at the end of this section.
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B. Regional Detention Basins (DB)

As required by the City of San Diego, “Drainage Requirements for Developments in Otay
Mesa” (Memo dated: 08/07/1987), ... Each ptropetty owner shall provide storm water
detention...so that the rate of runoff will not be greater after development than it was
before development....” For Otay Business Park, storm water runoff will be conveyed to
one of two regional detention basins; one in the southwest corner of the project, and one
in the southeast corner. The basins will be sized to address water quality,
hydromodification, and peak flow mitigation requitements; see Attachment H and the
project Drainage Study for sizing calculations. Detaining the storm water will attenuate
increased runoff due to development and assure that overall project release rates meet
exiting levels. Detention, in itself, is a method to assure water quality by eliminating down
stream impacts of increased runoff due to development. A conceptual schematic of a
conventional above ground detention basin is shown in Figure A with a typical outlet
structure shown in Figure B.
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C. Vegetated Swale

Vegetated swales, designed per the SUSMP “Vegetated Swales” design criteria, will be
incorporated into the project, where feasible, at final engineering. A typical section of a
roadside swale is shown below in Figure C. All cutb inlets will contain inlet filters and all
road runoff will be tributary to an extended detention basin. As a tesult, vegetated swales

will only provide supplemental treatment; no portion of the project will rely on them
specifically for treatment.

R /W Cc/L

SIDEWALK
UNDERDRAIN

Figure C.
Vegetated Swale, Typical Section
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Pollutani Removal Testing for a Suntree Technologies
Grate Inlet Skimmmer Box

by
Creech Engineers, Iac.

November 2001

With special thanks to Joanie Regan of the Cocon Beach Stormwater Utility

Background:

Over the last several years, a number of BMPs have been developed to provide
stormuwater treatment by irapping pollutants and debris in inlets. Inlet trap BMPs are
quasi source controls, being inexpensive, requiring no roadway construction or utility
relocation, and keeping pollutauts out of the water bodies, rather than trying to remove
the pollutants from the water once it is contaminated. Sumtree Technologies, of Cape
Canaveral, Florida commissioned Creech Engineers, Inc. and Universal Engineering to
perfoum testing on a Grate Inlet Skimmer Box (GISB) to defermine its pollutant removal
effectiveness for sediment and grass clippings. The testing was performed on September
26, 2001. Attached are photographs from the test and the accorapanying report by

Universal Engineering Sciences.

The GISB is designed to trap sediment, grass, leaves, organic debris, floating trash, and
hydrocarbons as they emter a grated iniet, thereby preventing these pollutants from
entering the stormdrain system where they would canse detrimental impacts on
downsiream waterbodies. The GISB is 3 3/16” toick fiberglass device custom made to fit
o5t types of grated lets. The overflow capacity of fhe GISB is designed to be greater
than the curb grate capacity, thereby insuring that there will be no loss of hydraulic
capacity due io the device being inside the inlet. The botiom of the GISB is designed 1o
be above any pipes entering or leaving the et so that fow through the inlet is not

blocked.

Waier flowing through the grate fizst encomders a hydrocarbon absorbing cellulose. This
boom also serves to trap large debris between the boom and the body of the GISB. At the
bottom of the trap are a series of stainless steel filter scresns covering 3.3 inch wide
cutouts in the fiberglass body. These screens trap debris while allowing water to pass
through the boitom of the tody and out to the storm drain system. The screens in the
floor and first vertical row of the GISE are fine mesh, The second vertical row of scieens
are medinm racsh aad the highest Tow are coarse mesh.  On the outside of the cutouts
the screens are backed by stainless dismond plate to provide support to the screens since
hzavy loads of debris build up in the box. If the flow rate through the inlet exceeds the
capacity of the filter screans there is another row of overflow holes cut out with mo
screens. These overflow holes allow water to pass through the GISB even if it becomes
il of debris. The level of the holes is above the bottom of the top tray, enabling the tray
to act as a skimmer to prevent floating trash from escaping through the overflow holes.



About halfway down the box is a diffuser plaie to minimize resuspension of trapped
sediment.

Inlet traps such as these are generally designed to capture hydrocarbons, sediment, and
floating debris. There is generally a large build up of grass, leaves, and yard debris in the
GISBs; which represent a source of nutrients, which do not enter the waterbodies. Royal
and England, 1999, determined that Ieaves and grass leach most of their nutrients into
the water within 24-72 hours afler being submerged in water. GISBs are designed to
keep captured debris in a dry state, off the bottom of the inlet, thus preventing phospha?es
and pitrates from leaching into the stormdrain system, where much more expensive
BMPs would be required to remove the dissolved nutrients.

Methodology:

A test was designed to simulate a rainfall event and measure the ability of a GISB to
remove sediment and grass leaves from a typical grated inlet at 600 South Brevard Ave,,
Cocoa Beach, Florida. Joanie Regan of the Cocoa Beach Stormwater Utility provided
this location for the test, as well as a water truck to flush the curbs., Universal
Engiueering Sciences performed the testing, measurements, and sedimeni sampling.
Creech Engineering, Inc. observed the testing.

The City bas installed a number of these deviges and Joanie indicated this location was
typical of a normal installation. The grate, curb, and gutter around and upsiream of the
inlet were brushed and washed clean. A new, clean GISB was placed inside the inlet. A
water truck with & pump discharged reuse water into the gutter upstream of the inlet at a
rate of 500 gpm (1.1 cf5). Dry, green St, Angustine grass clippings ffom a yard that had
been recenily fertilized were slowly fed into the guiter and flushed into the inlet. It was
ooserved that the cast iron grate trapped a significant amonat of grass around the edges of
the grate. The grate was removed for all tests to enable all of the grass and sediment to
enter the box. After all of a measured sample of grass had been washed into the inlet, the
grass was rerooved from the inlet, dred, and weighed. Samples of grass before and afier
the test were sent to PC&B Laboratories in Oviedo, Florida. Laboratory analysis was
performed to determing the Total Phosphorus and TKN comntent of the grass.

Next, 2 sediment sample was washed through the GISB using the same methodology.
Universa! Engineering ran a sieve size analysis, using ASTM D 422 procedures, before
and after the test. The sediment was classified as a pootly graded gravely sand. The
sediment was reruoved from the GISB, dried, and weighed.

Resnlts:

During both of the tests, all water leaving the GISB passed through the filier screens.
The water levels in the box only rose a few inches, with no water passing through the
overflow holes or coarse screens, even though the bottom screens were completely
tovered with grass or sediment. There was a sm2l] amount of grass and sediment that
passed between the box and the concrete walls of the inlet because of the uneven edges of



the inlet. This situation is fairly common in raost inlets due to loose tolerances in
construction technigues.

In the grass test, 6.58 Ibs. of grass were washed Into the inlei and 5.22 lbs. were
captured, resulting in 1.36 Ibs. of grass passing through the GISB. This represents a
removal efficiency of 79.3%. The pretest grass sample had a Total Phosphorus content of
950 mg/kg and a TKN content of 510 mg/kg. The grass sample removed from the GISB
had a Total Phosphorus content of 2,270 mg/kg and TKN content of 905 mg/kg.

The sediment test was a little more complex. The initial results showed that of the 57.87
fos. of sediment introduced to the GISB, 42.41 Ibs. were captured, giving a total mwass
removal efficiency of 73.3%. Universal Engineering indicates that the Pretest sample had
10.7 % gravel, 88.0% sand, and 1.4% clay. The Post test sample had 25.9% gravel,
14.7% sand, and 1.7% clay. Gravel is considered to be particles No.4 and larger. Silt
and clay is defined as particles passing the No. 200 sieve.

Table 1
Sediment Sieve Analysis

Sieve Size | 3/8” | Mo. 4 | No. 10 | No. 40 | Mo. 60 | No. 108 | No. 200

PreTest 9431 89.3 81.8 64.8 50.3 25.5 1.4
% Passing
Post Test 888 | 74.1 62.6 44.2 31.8 14.7 1.7
% Passing
Difference 5.5 15.2 19.2 20.6 18.5 10.8 -0.3

Conclusions:

At the flow rate tested, the GISB removed 79.3% of the grass clippings washed into it.
The ability of the GISB to remove grass during large flows when water passes through
the bypass holes was not tested. In F lorida, 90% of the siorms are low rainfall eveuts of
17 or less, resulting in low flows similar to the test conditions. This makes the GISB a
very effective BMP for Low flow events. Tt is unknown how eftectively the GISB works
in large storm events.

By keeping grass and other trapped organic debris iu a diy state, the nuirients in the
debris do not leach out and become dissolved nittates and phosphates. The GISB is a
very effective BMFP for preventing nutrients from organic debris from entering
waterbodies, The significant increase in nutrient concentration after the test is probably
atiribated io the use of wastewater reuse water during the test. The grass matted several
mches thick in the bottom of the box. This thick layer could have acted as a filter to
remove nutrienis from the water source,

At the How rate of 1.1 off, the (FISB had a sedimeni removal efficiency of 73.3%. As
would be expected, raost of the trapped sediment was gravel and sand, with little fine
material collecied. The GISB has sediment removal capabilities rivaling those found in
many structural BMPs, at a fraction of the cost, and without disrurptive construction.
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Overall Summary and Performance Evaluation Matrix

As part of the overall study, four neighborhoods with different land use within urban
Honolulu were evaluated with respect to the conditions of streets and roadways with emphasis on
material that might enter the storm drain system during storm and/or “nuisance” runoff. The
quantity and quality of RDS, the abundance of oil and grease on the pavement and of gross litter
near and adjoining storm drain inlets/catch basins were determined through a series of surveys.
Conditions on land adjoining the surveyed storm drain inlets as well as traffic density were also
examined. Not surprisingly, it was found that the quality of RDS deteriorates from
neighborhoods that are comprised primarily of single-family homes with yards (e.g., upper
Manoa) through high-density multi-family areas (e.g., Makiki) to commercial/light industrial
(e.g., Kakaako). On average RDS from Kakaako displayed the highest heavy ruetal
concentrations. The abundance of RDS, however, does not seem to depend on land use, as RDS
was found to be abundant near almost all the storm drain inlets examined throughout the four
neighborhoods. This finding is consistent with observations by the C&CH Roads Division who,
according to DES staff, state that street sweepers always come back full, regardless of how long
it has been between episodes of street sweeping. Clearly strect sweeping is a beneficial practice,
as it removes RDS that is most readily transporied into the storm drain system and can contribute
to heavy metal pollution in sediments of reeeiving waters. Street sweeping also targets other
materials such as vegetative debris that can also contribuic to degraded water qualily (i.e., high
BOD) in receiving waters, not to mention potentially clog the storm drain system.

Vegetative debris was generally found to be more abundanl in residential neighborhoods
than in commercial/light industrial areas. Certain sireets, however, are particularly prone to the
accurnulation of vegetative debris, largely as a function of the abundance of trees lining the
particular city streets.

Abundances of gross litter and rubbish vary considerably within any given neighborhood.
There does not seem to be a strong correlation between land use and the abundance of gross
rubbish, although greater amounts of rubbish are often observed in the immediate proximity of
small businesses, particularly fast-food establishments, “mini-raarts” or convenience stores.

This study also researched the conunercially available DI devices that can readily be

retrofitted into existing catch basins. Many systems exist, although many challenges exist



including but not limited to costs (both initial and maintenance), the need for modifications to the
catch basin, and size constraints, which limit the pool of devices that are potentially suitable for
large-scale implementation. A variety of large systems that require specific construction were
also identified but not deemed appropriate for this study. Four DII systems were subsequently
selected from those deemed potentially suitable for large-scale retrofit installations and their
performance was evaluated through short- and long-term field studies.

The performance of the four DII systems that were field-tested varied considerably. Each
system has characteristics that provide advantages in terms of target pollutants. Each system also
exhibits considerable differences in terms of initial costs of the DII installation as well as
maintenance/servicing costs. The latter typically depend on replacement costs of filter media
(e.g., Kristar, Bioclean, and Hydrocompliance systems) or entire devices (e.g., Abtech system) as
well as the cost of manpower required for maintenance/servicing. Because there are about 21,000
catch basins within Honoluly, the overall efficiency of any given system in pollutant removal
may not necessarily be the most important evaluation criterion. Additionally, of the 21,000 catch
basins in Honolulu, possibly 30-50% are Type B catch basins. The Type B catch basins pose
different challenges to DII installation as well as maintenance. Only the Bioclean and Kristar
systems appear to be readily suitable for use in Type B catch basins.

Examination of total RDS and PAH removal data shows that the Hydrocompliance and
Kristar systers performed best in the long term experiments; the Abtech and Bioclean systems,
however, performed best for oil and grease. With respect to gross litter (rubbish), the size of the
baskets or compartments of the DII largely dictates their efficacy. Therefore, the Bioclean and
Kristar DIl systems appeared better than either the Abtech or Hydrocompliance systems in this
category. Finally, when including cost factors, the Bioclean and the Kristar DU systems appear
to perform best in the long-term evaluations.

All the above factors must be considered before any final decision as to what system to
utilize for BMP implementation can be made. With hopes of facilitating such a decision, a matrix
was constructed to evaluate each system with the tested DI assigned a ranking in various
calegories Ranking were then normalized to a value of 10. Because of the importance of fiscal
constraints in any potential large-scale BMP iinplementation, the categories for initial cost and
{ilter media (or device) replacement costs were scaled to 20. Similarly, because of

personunel/costs constraints, the “service requirements” category was assigned a maximum score
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of 25 points. The maximum possible score for each DIl system using the above matrix evaluation
was 185 points. The matrix, which is somewhal subjective with respect to the importance placed
on the various parameters, is provided below. Scores for the Bioclean (142) and Kristar (127.5)
systems are relatively similar but substantially higher than those for the Abtech (110.5) and

Hydrocompliance (91.5) systems.

Performance matrix for field
tested DIl systems
Parameter AbTech | Hydrocompliance KriStar - Bioclean |

Initial device cost (10 ft drain inlet) 10 5 15 20 :
Initial installation requirements 10 25 7.5 5
Flow capacity 5 10 25 7.5
Turbidity during short term test i 5 1 10 7.5 B 25 ]
Short term RDS retention 10 1 5 75 2.5
Short term organics retention 10 2.5 7.5 5
Long term RDS retention 2.5 10 7.5 5 ]
Long term PAH retention (mg) 5 10 7.5 5 ]
Long term O/G retained (mg) 10 5 25 7.5
Long term overall rubbish retention 5 5 10 10
Suitability for Vector Control 5 2.5 7.5 10 ]
Unit durability 7.5 2.5 7.5 10 ]
Media replacement Costs 5 10 15 20
Suitability for Type B basin 2.5 2.5 7.5 10 B
Servicing Requirements 18 9 15 22 N

TOTAL SCORE 110.5 91.5 127.5 142 ]

Performance of Dl is ranked from one to four, with increasing scores assigned to increasing performance of the device.
Ranks for each category are scaled to 10 except initial costs and media replacement costs which are scaled to 20.
Servicing requirements are based on a score of 25 as determined in Appendix A. Maximum total possible score is 185.




Extended Detention Basin TC-22

Design Considerations

m Tributary Area
® Area Required
=& Hydraulic Head

Description
Dry extended detention ponds (a.k.a. dry ponds, extended Targeted Constituents
detention basins, detention ponds, extended detention ponds) -
are basins whose outlets have been designed to detain the b Sediment A
stormwater runoff from a water quality design storm for some M Nutrients i
minimum time (e.g., 48 hours) to allow particles and associated M Trash u
pollutants to settle. Unlike wet ponds, these facilities do not have M Metals A
a large permanent pool. They can also be used to provide flood M  Bacteria A
control by including additional flood detention storage. M 0l and Grease A
California Experience :_Z (:gzmcs | Efecti 4
Caltrans constructed and monitored 5 extended detention basins 'ege: (Remova :CUV:M:S)

ow ig

in southern California with design drain times of 72 hours. Four
of the basins were earthen, less costly and had substantially A Medium
better load reduction because of infiltration that occurred, than

the concrete basin. The Caltrans study reaffirmed the flexibility

and performance of this conventional technology. The small

headloss and few siting constraints suggest that these devices are

one of the most applicable technologies for stormwater

treatment.

Advantages
m  Due to the simplicity of design, extended detention basins are
relatively easy and inexpensive to construct and operate.

m  Extended detention basins can provide substantial capture of

sediment and the toxics fraction associated with particulates.

m  Widespread application with sufficient capture volume can
provide significant control of channel erosion and
enlargement caused by changes to flow frequency

January 2003 California Stormwater BMP Handbook
Errata 5-06 New Development and Redevelopment
www.cabmphandbook.com



TC-22 Extended Detention Basin

relationships resulting from the increase of impervious cover in a watershed.

Limitations

s Limitation of the diameter of the orifice may not allow use of extended detention in
watersheds of less than 5 acres (would require an orifice with a diameter of less than 0.5
inches that would be prone to clogging).

m  Dry extended detention ponds have only moderate pollutant removal when compared to
some other structural stormwater practices, and they are relatively ineffective at removing
soluble pollutants.

m  Although wet ponds can increase property values, dry ponds can actually detract from the
value of a home due to the adverse aesthetics of dry, bare areas and inlet and outlet
structures.

Design and Sizing Guidelines
m  Capture volume determined by local requirements or sized to treat 85% of the annual runoff
volume.

m  Qutlet designed to discharge the capture volume over a period of hours.
m  Length to width ratio of at least 1.5:1 where feasible.
m Basin depths optimally range from 2 to 5 feet.

m Include energy dissipation in the inlet design to reduce resuspension of accumulated
sediment.

= A maintenance ramp and perimeter access should be included in the design to facilitate
access to the basin for maintenance activities and for vector surveillance and control.

m  Use a draw down time of 48 hours in most areas of California. Draw down times in excess of
48 hours may result in vector breeding, and should be used only after coordination with
local vector control authorities. Draw down times of less than 48 hours should be limited to
BMP drainage areas with coarse soils that readily settle and to watersheds where warming
may be determined to downstream fisheries.

Construction/Inspection Considerations
m Inspect facility after first large to storm to determine whether the desired residence time has
been achieved.

= When constructed with small tributary area, orifice sizing is critical and inspection should
verify that flow through additional openings such as bolt holes does not occur.

Performance

One objective of stormwater management practices can be to reduce the flood hazard associated
with large storm events by reducing the peak flow associated with these storms. Dry extended
detention basins can easily be designed for flood control, and this is actually the primary
purpose of most detention ponds.
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Dry extended detention basins provide moderate pollutant removal, provided that the
recommended design features are incorporated. Although they can be effective at removing
some pollutants through settling, they are less effective at removing soluble pollutants because
of the absence of a permanent pool. Several studies are available on the effectiveness of dry
extended detention ponds including one recently concluded by Caltrans (2002).

The load reduction is greater than the concentration reduction because of the substantial
infiltration that occurs. Although the infiltration of stormwater is clearly beneficial to surface
receiving waters, there is the potential for groundwater contamination. Previous research on the
effects of incidental infiltration on groundwater quality indicated that the risk of contamination
is minimal.

There were substantial differences in the amount of infiltration that were observed in the
earthen basins during the Caltrans study. On average, approximately 40 percent of the runoff
entering the unlined basins infiltrated and was not discharged. The percentage ranged from a
high of about 60 percent to a low of only about 8 percent for the different facilities. Climatic
conditions and local water table elevation are likely the principal causes of this difference. The
least infiltration occurred at a site located on the coast where humidity is higher and the basin
invert is within a few meters of sea level. Conversely, the most infiltration occurred at a facility
located well inland in Los Angeles County where the climate is much warmer and the humidity
is less, resulting in lower soil moisture content in the basin floor at the beginning of storms.

Vegetated detention basins appear to have greater pollutant removal than concrete basins. In
the Caltrans study, the concrete basin exported sediment and associated pollutants during a
number of storms. Export was not as common in the earthen basins, where the vegetation
appeared to help stabilize the retained sediment.

Siting Criteria

Dry extended detention ponds are among the most widely applicable stormwater management
practices and are especially useful in retrofit situations where their low hydraulic head
requirements allow them to be sited within the constraints of the existing storm drain system. In
addition, many communities have detention basins designed for flood control. It is possible to
modify these facilities to incorporate features that provide water quality treatment and/or
channel protection. Although dry extended detention ponds can be applied rather broadly,
designers need to ensure that they are feasible at the site in question. This section provides
basic guidelines for siting dry extended detention ponds.

In general, dry extended detention ponds should be used on sites with a minimum area of 5
acres. With this size catchment area, the orifice size can be on the order of 0.5 inches. On
smaller sites, it can be challenging to provide channel or water quality control because the
orifice diameter at the outlet needed to control relatively small storms becomes very small and
thus prone to clogging. In addition, it is generally more cost-effective to control larger drainage
areas due to the economies of scale.

Extended detention basins can be used with almost all soils and geology, with minor design
adjustments for regions of rapidly percolating soils such as sand. In these areas, extended
detention ponds may need an impermeable liner to prevent ground water contamination.
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The base of the extended detention facility should not intersect the water table. A permanently
wet bottom may become a mosquito breeding ground. Research in Southwest Florida (Santana
et al., 1994) demonstrated that intermittently flooded systems, such as dry extended detention
ponds, produce more mosquitoes than other pond systems, particularly when the facilities
remained wet for more than 3 days following heavy rainfall.

A study in Prince George's County, Maryland, found that stormwater management practices can
increase stream temperatures (Galli, 1990). Overall, dry extended detention ponds increased
temperature by about 5°F. In cold water streams, dry ponds should be designed to detain
stormwater for a relatively short time (i.e., 24 hours) to minimize the amount of warming that
occurs in the basin.

Additional Design Guidelines

In order to enhance the effectiveness of extended detention basins, the dimensions of the basin
must be sized appropriately. Merely providing the required storage volume will not ensure
maximum constituent removal. By effectively configuring the basin, the designer will create a
long flow path, promote the establishment of low velocities, and avoid having stagnant areas of
the basin. To promote settling and to attain an appealing environment, the design of the basin
should consider the length to width ratio, cross-sectional areas, basin slopes and pond
configuration, and aesthetics (Young et al., 1996).

Energy dissipation structures should be included for the basin inlet to prevent resuspension of
accumulated sediment. The use of stilling basins for this purpose should be avoided because the
standing water provides a breeding area for mosquitoes.

Extended detention facilities should be sized to completely capture the water quality volume. A
micropool is often recommended for inclusion in the design and one is shown in the schematic
diagram. These small permanent pools greatly increase the potential for mosquito breeding and
complicate maintenance activities; consequently, they are not recommended for use in
California.

A large aspect ratio may improve the performance of detention basins; consequently, the outlets
should be placed to maximize the flowpath through the facility. The ratio of flowpath length to
width from the inlet to the outlet
should be at least 1.5:1 (L:W)
where feasible. Basin depths
optimally range from 2 to 5 feet.

The facility’s drawdown time
should be regulated by an orifice
or weir. In general, the outflow
structure should have a trash
rack or other acceptable means
of preventing clogging at the
entrance to the outflow pipes.
The outlet design implemented
by Caltrans in the facilities
constructed in San Diego County
used an outlet riser with orifices

Figure 1
Example of Extended Detention Qutlet Structure
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sized to discharge the water quality volume, and the riser overflow height was set to the design
storm elevation. A stainless steel screen was placed around the outlet riser to ensure that the
orifices would not become clogged with debris. Sites either used a separate riser or broad crested
weir for overflow of runoff for the 25 and greater year storms. A picture of a typical outlet is
presented in Figure 1.

The outflow structure should be sized to allow for complete drawdown of the water quality
volume in 72 hours. No more than 50% of the water quality volume should drain from the
facility within the first 24 hours. The outflow structure can be fitted with a valve so that
discharge from the basin can be halted in case of an accidental spill in the watershed.

Summary of Design Recommendations
(1) Facility Sizing - The required water quality volume is determined by local regulations
or the basin should be sized to capture and treat 85% of the annual runoff volume.
See Section 5.5.1 of the handbook for a discussion of volume-based design.

Basin Configuration — A high aspect ratio may improve the performance of detention
basins; consequently, the outlets should be placed to maximize the flowpath through
the facility. The ratio of flowpath length to width from the inlet to the outlet should
be at least 1.5:1 (L:W). The flowpath length is defined as the distance from the inlet
to the outlet as measured at the surface. The width is defined as the mean width of
the basin. Basin depths optimally range from 2 to 5 feet. The basin may include a
sediment forebay to provide the opportunity for larger particles to settle out.

A micropool should not be incorporated in the design because of vector concerns. For
online facilities, the principal and emergency spillways must be sized to provide 1.0
foot of freeboard during the 25-year event and to safely pass the flow from 100-year
storm.

(2) Pond Side Slopes - Side slopes of the pond should be 3:1 (H:V) or flatter for grass
stabilized slopes. Slopes steeper than 3:1 (H:V) must be stabilized with an
appropriate slope stabilization practice.

(3) Basin Lining — Basins must be constructed to prevent possible contamination of
groundwater below the facility.

(4) Basin Inlet — Energy dissipation is required at the basin inlet to reduce resuspension
of accumulated sediment and to reduce the tendency for short-circuiting.

(5) Outflow Structure - The facility’s drawdown time should be regulated by a gate valve
or orifice plate. In general, the outflow structure should have a trash rack or other
acceptable means of preventing clogging at the entrance to the outflow pipes.

The outflow structure should be sized to allow for complete drawdown of the water
quality volume in 72 hours. No more than 50% of the water quality volume should
drain from the facility within the first 24 hours. The outflow structure should be
fitted with a valve so that discharge from the basin can be halted in case of an
accidental spill in the watershed. This same valve also can be used to regulate the
rate of discharge from the basin.
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The discharge through a control orifice is calculated from:
Q = CA(2g(H-Ho))°5

where: Q = discharge (ft3/s)
C = orifice coefficient
A = area of the orifice (ft2)
g = gravitational constant (32.2)
H = water surface elevation (ft)
H,= orifice elevation (ft)

Recommended values for C are 0.66 for thin materials and 0.80 when the material is
thicker than the orifice diameter. This equation can be implemented in spreadsheet
form with the pond stage/volume relationship to calculate drain time. To do this, use
the initial height of the water above the orifice for the water quality volume. Calculate
the discharge and assume that it remains constant for approximately 10 minutes.
Based on that discharge, estimate the total discharge during that interval and the
new elevation based on the stage volume relationship. Continue to iterate until H is
approximately equal to Ho. When using multiple orifices the discharge from each is
summed.

(6)  Splitter Box - When the pond is designed as an offline facility, a splitter structure is
used to isolate the water quality volume. The splitter box, or other flow diverting
approach, should be designed to convey the 25-year storm event while providing at
least 1.0 foot of freeboard along pond side slopes.

¢ Erosion Protection at the Outfall - For online facilities, special consideration should
be given to the facility’s outfall location. Flared pipe end sections that discharge at or
near the stream invert are preferred. The channel immediately below the pond
outfall should be modified to conform to natural dimensions, and lined with large
stone riprap placed over filter cloth. Energy dissipation may be required to reduce
flow velocities from the primary spillway to non-erosive velocities.

(8)  Safety Considerations - Safety is provided either by fencing of the facility or by
managing the contours of the pond to eliminate dropoffs and other hazards. Earthen
side slopes should not exceed 3:1 (H:V) and should terminate on a flat safety bench
area. Landscaping can be used to impede access to the facility. The primary spillway
opening must not permit access by small children. Outfall pipes above 48 inches in
diameter should be fenced.

Maintenance

Routine maintenance activity is often thought to consist mostly of sediment and trash and
debris removal; however, these activities often constitute only a small fraction of the
maintenance hours. During a recent study by Caltrans, 72 hours of maintenance was performed
annually, but only a little over 7 hours was spent on sediment and trash removal. The largest
recurring activity was vegetation management, routine mowing. The largest absolute number of
hours was associated with vector control because of mosquito breeding that occurred in the
stilling basins (example of standing water to be avoided) installed as energy dissipaters. In most
cases, basic housekeeping practices such as removal of debris accumulations and vegetation
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management to ensure that the basin dewaters completely in 48—72 hours is sufficient to prevent
creating mosquito and other vector habitats.

Consequently, maintenance costs should be estimated based primarily on the mowing frequency
and the time required. Mowing should be done at least annually to avoid establishment of
woody vegetation, but may need to be performed much more frequently if aesthetics are an
important consideration.

Typical activities and frequencies include:

m  Schedule semiannual inspection for the beginning and end of the wet season for standing
water, slope stability, sediment accumulation, trash and debris, and presence of burrows.

m  Remove accumulated trash and debris in the basin and around the riser pipe during the
semiannual inspections. The frequency of this activity may be altered to meet specific site
conditions.

m  Trim vegetation at the beginning and end of the wet season and inspect monthly to prevent
establishment of woody vegetation and for aesthetic and vector reasons.

m  Remove accumulated sediment and re-grade about every 10 years or when the accumulated
sediment volume exceeds 10 percent of the basin volume. Inspect the basin each year for
accumulated sediment volume.

Cost

Construction Cost

The construction costs associated with extended detention basins vary considerably. One recent
study evaluated the cost of all pond systems (Brown and Schueler, 1997). Adjusting for
inflation, the cost of dry extended detention ponds can be estimated with the equation:

C =12.4Vo760

where: C = Construction, design, and permitting cost, and
V = Volume ({t3).

Using this equation, typical construction costs are:
$ 41,600 for a 1 acre-foot pond

$ 239,000 for a 10 acre-foot pond

$ 1,380,000 for a 100 acre-foot pond

Interestingly, these costs are generally slightly higher than the predicted cost of wet ponds
(according to Brown and Schueler, 1997) on a cost per total volume basis, which highlights the
difficulty of developing reasonably accurate construction estimates. In addition, a typical facility
constructed by Caltrans cost about $160,000 with a capture volume of only 0.3 ac-ft.

An economic concern associated with dry ponds is that they might detract slightly from the
value of adjacent properties. One study found that dry ponds can actually detract from the
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perceived value of homes adjacent to a dry pond by between 3 and 10 percent (Emmerling-
Dinovo, 1995).

Maintenance Cost

For ponds, the annual cost of routine maintenance is typically estimated at about 3 to 5 percent
of the construction cost (EPA website). Alternatively, a community can estimate the cost of the
maintenance activities outlined in the maintenance section. Table 1 presents the maintenance
costs estimated by Caltrans based on their experience with five basins located in southern
California. Again, it should be emphasized that the vast majority of hours are related to
vegetation management (mowing).

Table 1 Estimated Average Annual Maintenance Effort

Activity Labor Hours %fﬁ:g g‘:ﬁ;ﬁc Cost
Inspections 4 7 183
Maintenance 49 126 2282
Vector Control o o 0
Administration 3 0 132
Materials - 535 535
Total 56 $668 $3,132
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Design Considerations

= Tributary Area

=u Area Required

= Slope

= Waler Availability

Description

Vegetated swales are open, shallow channels with vegetation
covering the side slopes and bottom that collect and slowly

Targeted Constituents

convey runoff flow to downstream discharge points. They are B Sediment A
designed to treat runoff through filtering by the vegetationinthe & Nurients .
channel, filtering through a subsoil matrix, and/or infiltration M Trash Y
into the underlying soils. Swales can be natural or manmade. Metals A
They trap particulate pollutants (suspended solids and trace .

) - ) M  Bacteria .
metals), promote infiltration, and reduce the flow velocity of & olland G R
stormwater runoff. Vegetated swales can serve as part of a - ’ an‘ rease
stormvater drainage system and can replace curbs, gutters and Organics A
storm sewer Systenls‘ Legend (Removal' Eﬁeﬂtiveﬂess}

. . - & low H  High
California Experience _ I
A Medium

Caltrans constructed and monitored six vegetated swales in
southern California. These swales were generally effective in
reducing the volume and mass of pollutants in runoff. Even in
the areas where the annual rainfall was only about 10 inches/yr,
the vegetation did not require additional irrigation. One factor
that strongly affected performance was the presence of large
numbers of gophers at most of the sites. The gophers created
earthen mounds, destroyed vegetation, and generally reduced the
effectiveness of the controls for TSS reduction.

Advantages

m If properly designed, vegetated, and operated, swales can
serve as an aesthetic, potentially inexpensive urban

development or roadway drainage conveyance measure with
significant collateral water quality benefits.
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= Roadside ditches should be regarded as significant potential swale/buffer strip sites and
should be utilized for this purpose whenever possible.

Limitations
u  Can be difficult to avoid channelization.

m  May not be appropriate for industrial sites or locations where spills may occur

m  Grassed swales cannot treat a very large drainage area. Large areas may be divided and
treated using multiple swales.

m  Athick vegetative cover is needed for these practices to function properly.
m  They are impractical in areas with steep topography.

= They are not effective and may even erode when flow velocities are high, if the grass cover is
not properly maintained.

m Insome places, their use is restricted by law: many local municipalities require curb and
gutter systeins in residential areas.

= Swales are mores susceptible to failure if not properly maintained than other treatment
BMPs.

Design and Sizing Guidelines
m  Flow rate based design determined by local requirements or sized so that 85% of the annual
runoff volume is discharged at less than the design rainfall intensity.

= Swale should be designed so that the water level does not exceed 2/3rds the height of the
grass or 4 inches, which ever is less, at the design treatment rate.

m  Longitudinal slopes should not exceed 2.5%

m  Trapezoidal channels are normally recommended but other configurations, such as
parabolic, can also provide substantial water quality improvement and may be easier to mow
than designs with sharp breaks in slope.

m  Swales constructed in cut are preferred, or in fill areas that are far enough from an adjacent
slope to minimize the potential for gopher damage. Do not use side slopes constructed of
fill, which are prone to structural damage by gophers and other burrowing animals.

m A diverse selection of low growing, plants that thrive under the specific site, climatic, and
watering conditions should be specified. Vegetation whose growing season corresponds to
the wet season are preferred. Drought tolerant vegetation should be considered especially
for swales that are not part of a regularly irrigated landscaped area.

m  The width of the swale should be determined using Manning’s Equation using a value of
0.25 for Manning’s n.
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Construction/Inspection Considerations

= Include directions in the specifications for use of appropriate fertilizer and soil amendments
based on soil properties determined through testing and compared to the needs of the
vegetation requirements.

= Install swales at the time of the year when there is a reasonable chance of successful
establishment without irrigation; however, it is recognized that rainfall in a given year may
not be sufficient and temporary irrigation may be used.

= Ifsod tiles must be used, they should be placed so that there are no gaps between the tiles;
stagger the ends of the tiles to prevent the formation of channels along the swale or strip.

m  Use a roller on the sod to ensure that no air pockets form between the sod and the soil.

m  Where seeds are used, erosion controls will be necessary to protect seeds for at least 75 days
after the first rainfall of the season.

Performance

The literature suggests that vegetated swales represent a practical and potentially effective
technique for controlling urban runoff quality. While limited quantitative performance data
exists for vegetated swales, it is known that check dams, slight slopes, permeable soils, dense
grass cover, increased contact tilne, and small storm events all contribute to successful pollutant
removal by the swale system. Factors decreasing the effectiveness of swales include compacted
soils, short runoff contact time, large storm events, frozen ground, short grass heights, steep
slopes, and high runoff velocities and discharge rates.

Conventional vegetated swale designs have achieved mixed results in removing particulate
pollutants. A study performed by the Nationwide Urban Runoff Program (NURP) monitored
three grass swales in the Washington, D.C., area and found no significant improvement in urban
runoff quality for the pollutants analyzed. However, the weak performance of these swales was
attributed to the high flow velocities in the swales, soil compaction, steep slopes, and short grass
height.

Another project in Durham, NC, monitored the performance of a carefully designed artificial
swale that received runoff from a commercial parking lot. The project tracked 11 storms and
concluded that particulate concentrations of heavy metals (Cu, Pb, Zn, and Cd) were reduced by
approximately 50 percent. However, the swale proved largely ineffective for removing soluble
nutrients.

The effectiveness of vegetated swales can be enhanced by adding check dams at approximately
17 meter (50 foot) increments along their length (See Figure 1). These dams maximize the
retention time within the swale, decrease flow velocities, and promote particulate settling.
Finally, the incorporation of vegetated filter strips parallel to the top of the channel banks can
help to treat sheet flows entering the swale.

Only 9 studies have been conducted on all grassed channels designed for water quality (Table 1).
The data suggest relatively high removal rates for some pollutants, but negative removals for
some bacteria, and fair performance for phosphorus.
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Table 1 Grassed swale pollutant removal efficiency data

Removal Efficiencies (% Removal)

Study TSS| TP | TN | NO3 | Metals Bacteria Type

Caltrans 2002 77 8 67 66 83-90 -33 dry swales
Goldberg 1993 67.81 4.5 - 31.4 42—-62 -100 lgrassed channel
gi;%ﬁﬁ;:%?giﬁg}fg’im 60 | 45 - -25 2-16 -25 lgrassed channel
%Z‘;)Téﬁﬁ%?ggﬁg{‘g%gn 83 | 29 - ~25 46-73 -25 grassed channel
'Wang et al., 1981 80 - - - 70—-80 - dry swale
Dorman et al., 1989 98 18 - 45 37-81 - dry swale
Harper, 1988 87 | 83 84 8o 88-g0 - dry swale
Kercher et al., 1983 99 99 99 99 99 - dry swale
Harper, 1988. 81 17 40 52 3769 - lwet swale
lKoon, 1995 67 | 3o - 9 -35to 6 - wet swale

While it is difficult to distinguish between different designs based on the small amount of
available data, grassed channels generally have poorer removal rates than wet and dry swales,
although some swales appear to export soluble phosphorus (Harper, 1988; Koon, 1995). It is not
clear why swales export bacteria. One explanation is that bacteria thrive in the warm swale
soils.

Siting Criteria

The suitability of a swale at a site will depend on land use, size of the area serviced, soil type,
slope, imperviousness of the contributing watershed, and dimensions and slope of the swale
system (Schueler et al., 1992). In general, swales can be used to serve areas of less than 10 acres,
with slopes no greater than 5 %. Use of natural topographic lows is encouraged and natural
drainage courses should be regarded as significant local resources to be kept in use (Young et al.,

1996).

Selection Criteria (NCTCOG, 1993)
= Comparable performance to wet basins

m Limited to treating a few acres
= Availability of water during dry periods to maintain vegetation
»  Sufficient available land area

Research in the Austin area indicates that vegetated controls are effective at removing pollutants
even when dormant. Therefore, irrigation is not required to maintain growth during dry
periods, but may be necessary only to prevent the vegetation from dying.
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The topography of the site should permit the design of a channel with appropriate slope and
cross-sectional area. Site topography may also dictate a need for additional structural controls.
Recommendations for longitudinal slopes range between 2 and 6 percent. Flatter slopes can be
used, if sufficient to provide adequate conveyance. Steep slopes increase flow velocity, decrease
detention time, and may require energy dissipating and grade check. Steep slopes also can be
managed using a series of check dams to terrace the swale and reduce the slope to within
acceptable limits. The use of check dams with swales also promotes infiltration.

Additional Designh Guidelines

Most of the design guidelines adopted for swale design specify a minimum hydraulic residence
time of 9 minutes. This criterion is based on the results of a single study conducted in Seattle,
Washington (Seattle Metro and Washington Department of Ecology, 1992), and is not well
supported. Analysis of the data collected in that study indicates that pollutant removal at a
residence time of 5 minutes was not significantly different, although there is more variability in
that data. Therefore, additional research in the design criteria for swales is needed. Substantial
pollutant removal has also been observed for vegetated controls designed solely for conveyance
(Barrett et al, 1998); consequently, some flexibility in the design is warranted.

Many design guidelines recommend that grass be frequently mowed to maintain dense coverage
near the ground surface. Recent research (Colwell et al., 2000) has shown mowing frequency or
grass height has little or no effect on pollutant removal.

Summary of Design Recommendations
1) The swale should have a length that provides a minimum hydraulic residence time of
at least 10 minutes. The maximum bottom width should not exceed 10 feet unless a
dividing berm is provided. The depth of flow should not exceed 2/3rds the height of
the grass at the peak of the water quality design storm intensity. The channel slope
should not exceed 2.5%.

2) A design grass height of 6 inches is recommended.

3) Regardless of the recommended detention time, the swale should be not less than
100 feet in length.

4) The width of the swale should be determined using Manning’s Equation, at the peak
of the design storm, using a Manning’s n of 0.25.

5) The swale can be sized as both a treatment facility for the design storm and as a
conveyance system to pass the peak hydraulic flows of the 100-year storm if it is
located “on-line.” The side slopes should be no steeper than 3:1 (H:V).

6) Roadside ditches should be regarded as significant potential swale/buffer strip sites
and should be utilized for this purpose whenever possible. If flow is to be introduced
through curb cuts, place pavement slightly above the elevation of the vegetated areas.
Curb cuts should be at least 12 inches wide to prevent clogging.

7) Swales must be vegetated in order to provide adequate treatment of runoff. It is
important to maximize water contact with vegetation and the soil surface. For
general purposes, select fine, close-growing, water-resistant grasses. If possible,
divert runoff (other than necessary irrigation) during the period of vegetation
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TC-30 Vegetated Swale

establishment. Where runoff diversion is not possible, cover graded and seeded
areas with suitable erosion control materials.

Maintenance

The useful life of a vegetated swale system is directly proportional to its maintenance frequency.
If properly designed and regularly maintained, vegetated swales can last indefinitely. The
maintenance objectives for vegetated swale systems include keeping up the hydraulic and
removal efficiency of the channel and maintaining a dense, healthy grass cover.

Maintenance activities should include periodic mowing (with grass never cut shorter than the
design flow depth), weed control, watering during drought conditions, reseeding of bare areas,
and clearing of debris and blockages. Cuttings should be removed from the channel and
disposed in a local composting facility. Accumulated sediment should also be removed
manually to avoid concentrated flows in the swale. The application of fertilizers and pesticides
should be minimal.

Another aspect of a good maintenance plan is repairing damaged areas within a channel. For
example, if the channel develops ruts or holes, it should be repaired utilizing a suitable soil that
is properly tamped and seeded. The grass cover should be thick; if it is not, reseed as necessary.
Any standing water removed during the maintenance operation must be disposed to a sanitary
sewer at an approved discharge location. Residuals (e.g,, silt, grass cuttings) must be disposed
in accordance with local or State requirements. Maintenance of grassed swales mostly involves
maintenance of the grass or wetland plant cover. Typical maintenance activities are
summarized below:

® Inspect swales at least twice annually for erosion, damage to vegetation, and sediment and
debris accumulation preferably at the end of the wet season to schedule summer
maintenance and before major fall runoff to be sure the swale is ready for winter. However,
additional inspection after periods of heavy runoff is desirable. The swale should be checked
for debris and litter, and areas of sediment accumulation.

®  Grass height and mowing frequency may not have a large impact on pollutant removal.
Consequently, mowing may only be necessary once or twice a year for safety or aesthetics or
to suppress weeds and woody vegetation.

= Trash tends to accumulate in swale areas, particularly along highways. The need for litter
removal is determined through periodic inspection, but litter should always be removed

prior to mowing.

m  Sediment accumulating near culverts and in channels should be removed when it builds up
to 75 mum (3 in.) at any spot, or covers vegetation.

s Regularly inspect swales for pools of standing water. Swales can become a nuisance due to
mosquito breeding in standing water if obstructions develop (e.g. debris accumulation,
invasive vegetation) and/or if proper drainage slopes are not implemented and maintained.
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Vegetated Swale TC-30

Cost
Construction Cost

Little data is available to estimate the difference in cost between various swale designs. One
study (SWRPC, 1991) estimated the construction cost of grassed channels at approximately
$0.25 per ft2. This price does not include design costs or contingencies. Brown and Schueler
(1997) estimate these costs at approximately 32 percent of construction costs for most
stormwater management practices. For swales, however, these costs would probably be
significantly higher since the construction costs are so low compared with other practices. A
more realistic estimate would be a total cost of approximately $0.50 per ft2, which compares
favorably with other stormwater management practices.
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TC-30 Vegetated Swale

Maintenance Cost

Caltrans (2002) estimated the expected annual maintenance cost for a swale with a tributary
area of approximately 2 ha at approximately $2,700. Since almost all maintenance consists of
mowing, the cost is fundamentally a function of the mowing frequency. Unit costs developed by
SEWRPC are shown in Table 3. In many cases vegetated channels would be used to convey
runoff and would require periodic mowing as well, so there may be little additional cost for the
water quality component. Since essentially all the activities are related to vegetation
management, no special training is required for maintenance personnel.
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Pravide for scour (€3 Cross section of swale with check dam,

proteciion.

Notation:

L =Longth of swals impoundment aiod per chuck damily (I Dimensionat view of swale Impoundment area,
Dg = Depth of check dom {ft)

S5 = Hottom sipo of swale {fU1)

W = Top width of chock dam {ft)

Wy = Bottom width of chock dam {ft)

Zyxz = Ratio of herizontat to vestical change in swale sido slope {ftif)
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ATTACHMENT E

Geotechnical Certification Sheet
(if applicable)

The design of stormwater treatment and other control measures proposed in this plan requiring
specific soil infiltration characteristics and/or geological conditions has been reviewed and approved
by a registered Civil Engineer, Geotechnical Engineer, or Geologist in the State of California.

Name and registration # Date

N/A — no infiltration BMPs proposed.
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ATTACHMENT F

Maintenance Plan
(Use Chapter 5 of the SUSMP as guidance in developing your Maintenance Plan)

Otay Business Park proposes to construct public roads and rough graded pads. The rough
graded pads will be stabilized with sediment and erosion control BMPs and are intended to
require little to no maintenance upon establishment of the hydroseed. TC-BMPs proposed to
provide water quality and hydromodification mitigation for runoff generated by the public
roadways are curb inlet filters and extended detention basins. These BMPs will be maintained
per Category 2 criteria for an interim period and will ultimately be maintained per Category 3
and 4 maintenance criteria. The County of San Diego will assume responsibility for
maintenance of the curb inlet filters, and a Storm Water Maintenance Assessment District will
be established to maintain the extended detention basins. In the interim, a Storm Water
Maintenance Agreement with Easements and Covenants, prepared at final engineering, will be
entered into by the owner and the County of San Diego, obliging the owner to maintain the
facilities into perpetuity. Responsibility for maintenance of the facilities will transfer with
ownership of the property, until such time that the county or maintenance district assumes
responsibility.

The Maintenance Plan developed at final engineering will contain general maintenance
guidelines, an inspection form, and an exhibit showing the location of the maintenance items.
Preliminary maintenance guidelines are provided hete for future use.
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GENERAL MAINTENANCE GUIDELINES
A. CURB INLET FILTER (BIO-CLEAN)

The operational and maintenance needs of a Bio-Clean Curb Inlet Filter are:

o Removal of accumulated materials with a vacuum truck
e Replacement of adsorbent boom

¢ Inspection of the unit to ensure that it is functioning propetly

Inspection Frequency
Each unit will be inspected and inspection visits will be completely documented:

e After every runoff event for the first 90 days
¢  Once every 60 days during the rainfall season

o At the end of the rainfall season

After the first year, inspection frequencies may be modified based on pollutant accumulation
and the specific maintenance needs of each unit. The manufacture will provide inspection
criteria during installation. A typical inspection program is identified below.

Functional Maintenance
Functional mamtenance has two components:

1. Preventive maintenance

2. Corrective maintenance

Maintenance requirements are specific to the manufacturer. The manufacture will provide
maintenance criteria during installation. A typical maintenance program is identified below.

Preventive Maintenance
Preventive maintenance activities to be mstituted for debzis separation are:

¢ Trash and Debris Removal. Trash and Debris accumulation, as part of the
operation and maintenance program of the Bio-Clean filtet, will be monitored after
every large storm event, and cleaned out at least twice per year.

¢ Sediment Removal. Sediment accumulation, as part of the operation and
maintenance program of the Bio-Clean filter, will be monitored after every large storm
event, and cleaned out at least twice per yeatr.

¢ Hydrocarbon Boom Replacement. Replace hydrocarbon boom per manufacturet’s
critetia.
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Corrective Maintenance

Corrective maintenance is required on an emergency or non-routine basis to correct problems
and to restore the intended operation and safe function of a Bio-Clean filter. Corrective
maintenance activities include:

¢ Removal of Debris and Sediment. Sediment, debris, and trash, which impede the
functioning of a Bio-Clean filter will be removed and properly disposed.

¢ Replacement. Once deemed necessary. Qualified individuals (i.e., the manufacturer
representatives) will conduct replacement if damage has occurred.

Maintenance Frequency

Maintenance frequency is site dependant and at final engineering the manufacturer should be
contacted for initial schedule and details. Maintenance activities will be performed pet the
manufacturer’s requirements attached at the end of this section. Contact: BIO CLEAN
ENVIRONMENTAL SERVICES, Incorporated at 760-433-7640.

Debris and Sediment Disposal
Any debris or sediment found in a Bio-Clean filter shall be disposed of offsite in accordance
with local, State and Federal regulations.

The following is a list of approved disposal sites:

Non-Hazardous Waste
Miramar Landfill 619-573-1418
5180 Convoy Street
San Diego, CA

Hazardous Waste (i.e., Gas, Oil, Chemicals, etc.)
Appropriate technologies II/B.I.K. (619) 421-1175
1700 Maxwell Road
Chula Vista, CA 91911

No transport vehicle may catry more than five gallons or 50 pounds of hazardous waste at
one time. An Environmental Protection Agency identification number must be obtained prior
to transporting material. The above site will not accept waste without this number. The
contractor shall contact The Department of Health Services at (916) 324-1781 to obtain a
temporary EPA ID number. Hazardous wastes may be hauled in latger quantities by licensed
hazardous waste transporters. Any additional questions regarding the disposal of hazardous
waste shall be directed to County of San Diego Hazardous Materials Management Division at
(619) 338-2222.

Hazardous Waste
Suspected hazardous wastes will be analyzed to determine disposal options. Hazardous wastes
generated onsite will be handled and disposed of according to applicable local, state, and
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federal regulations. A solid or liquid waste is considered a hazardous waste if it exceeds the
criteria list in the CCR, Title 22, Article 11.

B. EXTENDED DETENTION BASIN (DB)

Sediment shall be removed whenever significant sediment accumulation occurs beyond the
inlet storm drain riprap; the facility is not intended to receive sediment laden runoff. Sediment
shall be disposed of in such a manner that will prevent its return to the basin or movement
into downstream areas during subsequent runoff.

The operational and maintenance needs of a DB are:

¢ Dispersion of alluvial sediment deposition at inlet structures thus limiting the localized
ponding of water

® DPeriodic sediment removal when significant sediment accumulation occurs beyond the
inlet storm drain riprap.

¢ Monitoring of the basin to ensure it is completely and propetly drained. Basins should be
designed to drain within 96 hours of a storm event.

¢ Outlet riser cleaning. Vegetation management to prevent marsh vegetation from taking
hold, and to limit habitat for disease-catrying fauna.

¢ Removal of graffiti, grass trimmings, weeds, tree pruning, leaves, litter, and debris.
¢ Preventative maintenance on monitoring equipment.

e Vegetative stabilization of eroding banks and basal areas.

Inspection Frequency
The facility will be inspected and inspection visits will be completely documented:

¢ Quarterly

® After every large storm (after every storm monitored or those storms with more than 0.50
inch of precipitation).

¢ On a weekly basis during extended petiods of wet weather.
Aesthetic and Functional Maintenance

Functional maintenance is important for performance and safety reasons. Aesthetic
maintenance is important for public acceptance of stormwater facilities.

Aesthetic Maintenance
The following activities will be included in the aesthetic maintenance program:

*  Graffiti Removal. Graffiti will be removed in a timely manner to improve the appearance
of a DB, and to discourage additional graffiti or other acts of vandalism.

¢ Grass Trimming. Trimming of grass will be done around fences, the basin, outlet
structures, and sampling structures.

® Weed Control. Weeds will be removed through mechanical means.
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Functional Maintenance

Functional maintenance has two components:

o Preventive maintenance.

e Cotrrective maintenance.

Preventive Maintenance

Preventive maintenance will be performed regulatly and on an as-needed basis. Preventive
maintenance activities to be instituted at 2 DB are:

Mowing. Vegetation in the DB will be kept at the average maximum height of 18 inches
to prevent the establishment of marsh vegetation, the stagnation of water, and the
development of faunal habitats.

Trash and Debris. During each inspection and maintenance visit to the site, debtis and
trash removal will be conducted to reduce the potential for inlet and outlet structures and
other components from becoming clogged and inoperable during storm events.

Sediment Management. Alluvial deposits at the inlet structures may create zones of
ponded water. Upon these occurrences these deposits will be graded within the DB in an
effort to maintain the functionality of the BMP. Sediment grading will be accomplished
by manually raking the deposits.

Sediment Removal. Surface sediments will be removed when significant sediment
accumulation occurs beyond the inlet storm drain riprap; the facility is not intended to
receive sediment laden runoff. Vegetation removed with any surface sediment excavation
activities will be replaced through reseeding. Disposal of sediments will comply with
applicable local, county, state, or federal requirements.

Mechanical Components. Regularly scheduled maintenance will be performed on valves,
fence gates, locks, and access hatches in accordance with the manufacturers’
recommendations. Mechanical components will be operated during each maintenance
inspection to assure continued performance.

Elimination of Mosquito Breeding Habitats. The most effective mosquito control program
is one that eliminates potential breeding habitats.

Corrective Maintenance

Corrective maintenance is required on an emergency or non-routine basis to cotrect problems
and to restore the intended operation and safe function of a DB. Cotrective maintenance
activities include:

Removal of Debris and Sediment. Sediment, debris, and trash, which threaten the ability
of a DB to store or convey water, will be removed immediately and propetly disposed of.

Structural Repairs. Repairs to any structural component of a DB will be made promptly
(e.g., within 10 working days). Designers and contractors will conduct repairs where
structural damage has occurred.
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Embankment and Slope Repairs. Damage to the embankments and slopes will be repaired
quickly (e.g., within 10 working days).

Erosion Repair. Where a reseeding program has been ineffective, or where other factors
have created erosive conditions (i.e., pedestrian traffic, concentrated flow, etc.), corrective
steps will be taken to prevent loss of soil and any subsequent danger to the petformance
of a DB. There are a number of corrective actions than can be taken. These include etosion
control blankets, riprap, sodding, ot reduced flow through the area. Design engineers will
be consulted to address erosion problems if the solution is not evident.

Fence Repair. Timely repair of fences (e.g., within 10 working days) will be petformed to
maintain the security of the site.

Elimination of Trees and Woody Vegetation. Woody vegetation will be removed from
embankments.

Elimination of Animal Burrows. Animal burrows will be filled and steps taken to remove
the animals if burrowing problems continue to occur (filling and compacting). If the
problem persists, vector control specialists will be consulted regarding removal steps. This
consulting 1s necessary as the threat of rabies in some areas may necessitate the animals
being destroyed rather than relocated.

General Facility Maintenance. In addition to the above elements of corrective
maintenance, general corrective maintenance will address the overall facility and its
associated components. If corrective maintenance is being done to one component, other
components will be inspected to see if maintenance is needed.
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ATTACHMENT G

Treatment Control BMP Certification for
DPW Permitted Land Development Projects

After TCBMP construction, complete a TCBMP Certification form to verify with County staff that
all constructed TCBMPs on the record plans match the approved TCBMPS in the most cutrent
SWMP. TCBMP Certification must be completed and verified for permit closure.
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DEPARTMENT OF PUBLIC WORKS

Treatment Control BMP Certification
for DPW Permitted Land Development Projects

Permit Number (e.g. L-grading) HSU Watershed

Project Name

Location / Address

Maintenance Notification/Agreement No.:

Responsible Party for Construction Phase

Developer’s Name:

Address:

City State Zip

Email Address:

Phone Number:

Engineer of Work:

Engineer’s Phone Number:

Responsible Party for Ongoing Maintenance

Owner’s Name(s)*

Address:

City State Zip

Email Address:

Phone Number:

* Note: [f a corporation or LLC, provide information [or principal partner or Agent for Service
of Process. If an HOA, provide information for the Board or property manager at time of project
closeoul.

Page Lol 4 Revised 08/01/12



Treatment Control BMPs (TCBMPs)"?

(List all from SWMP)

Lot Number
Or
Location

Description/Type

Sheet

" All Priority Development Projects (PDPs) require a TCBMP.
*BMPs designed to treat stormwater shall be considered TCBMPs.

Page 2 of 4

(Add shecet for all additional BMPs)




For Applicant to submit to PDCI:

[_] Copy of the final accepted SWMP and any accepted addendum.

[_] Copy of the most current plan showing the Stormwater TCBMP Table, plans/cross-
section sheets of the TCBMPs and the location of each verified as-built TCBMP.

[_] Photograph of each TCBMP.

] Copy of the approved TCBMP maintcnance agreement and associated sccurity

By signing below, I certify that the treatment control BMP(s) for this project have been
constructed and all BMPs are in substantial conformance with the approved plans and applicable
regulations. Iunderstand the County reserves the right to inspect the above BMPs to verify
compliance with the approved plans and Watershed Protection Ordinance. Should it be
determined that the BMPs were not constructed to plan or code, corrective actions may be
necessary before permits can be closed.

Please sign your name and seal. [SEAL]

Professional Engineer’s Printed Name:

Professional Engineer’s Signed Name:

. Date:

Page 3 of 4



COUNTY - OFFICIAL USE ONLY:

For PDCI:

PDCI Inspector:

Date Project has/expects to close:

Date Certification received from EQW:

By signing below, PDCI Inspector concurs that every noted TCBMP has been installed per plan.

PDCI Inspector’s Signature: Date:

FOR WPP:

Date Received from PDCI:

WPP Submittal Reviewer:

WPP Reviewer concurs that the information provided for the following TCBMPs is acceptable to
enter into the TCBMP Maintenance verification inventory:

List acceptable TCBMPs:

WPP Reviewer’s Signature: Date:

[ 1 Provide a copy of the certification sheet to DPLU.

Page 4 of 4






ATTACHMENT H

HMP Study

(Contact County staff to determine if this should be a separate report from the Major

SWMP)

As a priority project, Otay Business Park is required to satisfy the hydromodification criteria detailed
in the Final Hydromodification Management Plan (HMP) adopted in January 2011, and revised March
25, 2011. Calculations within this report utilize the San Diego BMP Sizing Calculator, with the
Lindbergh Field rain gauge, and a lower threshold of 0.5Q2. Justification for the 0.5Q2 lower threshold
is provided in Chang Consultants’, “Hydromodification Screening for Otay Crossings”, dated July 24,
2012 (the approved study, and justification for using this study, is provided for reference in Attachment
I). Hydromodification land use calculations are shown on Attachments H-1 and H-2, provided within
this section. Also provided within this section is San Diego BMP Sizing Calculator output and
drawdown calculations for each proposed BMP. Minimum BMP sizing criteria are summarized as

follows:

BMP SIZING CALCULATOR RESULTS

MIN. MIN. PONDING | VOLUME [ LOWER] UPPER | DRAWDOWN
VOLUME DEPTH PROVIDED | ORIFICE | ORIFICE TIME
BMP (CF) (FT) (CF) SIZE | SizZE (HR)
(IN) (IN)
DETENTION BASINA | 734,350 6 900,000 6 22 95
DETENTION BASINB | 293,350 14 423,900 3 16 96
60
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Hydromodification Calculations
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FUTURE PARKING LOT/BUILDING (80% IMPERVIOUS MAX.)

ROADS (90% IMPERVIOUS)
PERVIOUS, FLAT (<5% SLOPE)

NOTE: FOR ONSITE AREAS, SLOPE IS BASED

SEE EXHIBIT H-2 FOR POST-PROJECT

LAND USE CALCULATIONS

ON THE PREDOMINANT SLOPE FOR THE BASIN

IN THE PRE-PROJECT CONDITION
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858,694.5660

858.694.5661

WAWW.SCEngr.com

PHONE:
FAX:

M@  STEVENS-CRESTO ENGINEERING, INC.
W/ CIvil ENGINEERS » PLANNERS + LAND SURVEYORS

9665 CHESAPEAKE DRIVE
SAN DIEGO, CA 921231352

SUITE 200

POST-PROJECT LAND USE - BASIN A

BASIN A-OS1,
SLOPE RANGE BASIN A1, BASIN A2, BASIN A3, BASIN A4, BASIN A-ST1, DG ACCEss TOTAL TRIBUTARY
LOTS'  1LOTS' LOTS'  LOTS'  STREETS? ROAD TOPONDA
(AC) (AC) (AC) (AC) (AC) (AC) {AC)
PERVIOUS TO PERVIOUS, FLAT (<5%) 3.84 1.88 4.06 158 244 19 15.7
PERVIOUS TO IMPERVIOUS, FLAT (<5%) 15.36 7.52 16.24 6.32 21.96 67.4
TOTALS 19.2 9.4 203 7.9 244 1.9 83.1

'FUTURE LOTS ARE ANTICIPATED TO BE 80% IMPERVIOUS; RUNOFF FROM LOTS WILL BE MITIGATED BY DETENTION BASIN A.
2PUBLIC STREETS WITHIN THE PROJECT BOUNDARY ARE APPROXIMATELY 90% IMPERVIOUS.

POST-PROJECT LAND USE - BASIN B
BASIN B1, BASIN B2, BASIN B-ST1, BASINB-ST1, TOTAL TRIBUTARY
SLOPE RANGE LOTS! LOTS!' STREETS?  STREETS? TOPONDB
(AC) (AC) (AC) (AC) (AC)
PERVIOUS TO PERVIOUS, FLAT (<5%) 0.8 6.12 047 0.11 7.2
PERVIOUS TO IMPERVIOUS, FLAT (<5%) 3.2 24.48 1.53 0.99 30.2
TOTALS 4.0 30.6 1.7 1.1 374

TFUTURE LOTS ARE ANTICIPATED TO BE 80% IMPERVIOUS; RUNOFF FROM LOTS WILL BE MITIGATED BY DETENTION BASIN A.
?PUBLIC STREETS WITHIN THE PROJECT BOUNDARY ARE APPROXIMATELY 90% IMPERVIOUS.
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ATTACHMENT "H-2”
POST-PROJECT LAND USE

DATE: 01/31/14
SCE NO. 12009.02
SHEET

H-2

1 OF 1 SHEETS
-
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Report Result

Project Summary

Project Name

Otay Business Park - TM5505

Project Applicant

Jurisdiction

County of San Diego

Parcel (APN)

Hydrologic Unit

Tijuana

Compliance Basin Summary

Basin Name:

DETENTION BASIN A

Receiving Water:

Rainfall Basin

Lindbergh Field

Mean Annual Precipitation (inches) 10.2
Project Basin Area (acres): 83.10
Watershed Area (acres): 131.29

SCCWRP Lateral Channel Susceptiblity (H, M, L):

Low (Lateral)

Page 1 of 1

SCCWREP Vertifical Channel Susceptiblity (H, M, L): Low (Vertical)
Overall Channel Susceptibility (H, M, L): LOW
Lower Flow Threshold (% of 2-Year Flow): 0.5
Drainage Management Area Summary
1D Type BMP ID Description Area (ac) Pre-Project Cover Post Surface Type Drainage Soil Slope
32966 | Drains to Pond BMP 1 Pervious to Pervious, Lots 11.36 Pervious (Pre}) PERNACYS zglp e D (high runoff - clay Flat - slope (less ...
32967 | Drains to Pond BMP 1 Pervious to Impervious, Lots 45,44 Pervious (Pre) {MPERVOVS ;'())lipe D (high runoff - clay Flat - slope (less ...
. . . . Type D (high runoff - clay
32968 | Drains to Pond BMP 1 Pervious to Pervious, Roads 2.44 Pervious (Pre) PERVOVS soi Flat - slope (less ...
32969 | Drains to Pond BMP 1 Pervious to Impervious, Roads 21.96 Pervious (Pre) LMPERAVIOSS lgfe D (high runoff - clay Flat - slope (less ...
33169 | Drains to Pond BMP 1 Pervious to Pervious, OS - DG Access Rd 1.9 Pervious (Pre) PERNOLS ;—zipe D (high runoff - clay Flat - slope (less ...
Pond Facility Summary
Scenario Description Bottom Area (sqft) Top Area (sqft) Depth (ft) Volume (cft) Low Orifice (in) Low Invert (ft) High Orifice (in) High Invert (ft) Weir Length (ft) | Weir Invert (ft) Facility Soil Drawdown (hrs)
Design A Detention Basin A 114000 130782 6 734347.9 6.00 0.00 22.00 3.1 10.00 4.9 D 95.00
http://uknow.brwncald.com/wastewater/Toolkits/ Watershed/Site Toolkit/ReportResult.aspx?pid=138617&bid=SDC-0001 &sic=null&pcid=reportContent 1/29/2014



Report Result

Project Summary

Project Name

Otay Business Park - TM5505

Project Applicant

Jurisdiction

County of San Diego

Parcel (APN)

Hydrologic Unit

Tijuana

Compliance Basin Summary

Basin Name:

DETENTION BASIN B

Receiving Water:

Rainfall Basin

Lindbergh Field

Mean Annual Precipitation (inches) 10.2
Project Basin Area (acres): 37.40
Watershed Area (acres): 680.91

SCCWRP Lateral Channel Susceptiblity (H, M, L):

Low (Lateral)

Page 1 of 1

SCCWRP Vertifical Channel Susceptiblity (H, M, L): Low (Vertical)
Overall Channel Susceptibility (H, M, L): LOW
Lower Flow Threshold (% of 2-Year Flow): 0.5
Drainage Management Area Summary
ID Type BMP ID Description Area (ac) Pre-Project Cover Post Surface Type Drainage Soil Slope
32953 | Drains to Pond BMP 1 Pervious to Pervious, Lots 6.92 Pervious (Pre) PERVIOW ;};Fe D (high runoff - clay Flat - slope (less ...
32956 | Drains to Pond BMP 1 | Pervious to Impervious, Lots 27.68 Pervious (Pre) 112805 Ig’ipe D (high runoff - clay Flat - slope (less ...
32964 | Drains to Pond BMP 1 Pervious to Pervious, Roads 0.28 Pervious (Pre) Perviovs lgP e D (high runoff - clay Flat - slope (less ...
32965 | Drains to Pond BMP 1 Pervious to Impervious, Roads 2.52 Pervious (Pre) LI PEAVDS gg.p e D (high runoff - clay Flat - slope (less ...
Pond Facility Summary
Scenario Description Bottom Area (sqft) Top Area (sqft) Depth (ft) Volume (cft) Low Orifice (in) Low Invert (ft) High Orifice (in) High Invert (ft) Weir Length (ft) | Weir Invert (ft) Facility Soil Drawdown (hrs)
Design A Detention Basin B 13000 28905 14 293341.7 3.00 0.00 16.00 11.65 10.00 13.00 D 96.00

http://uknow.brwncald.com/wastewater/Toolkits/ Watershed/SiteToolkit/ReportResult.aspx?pid=138617&bid=SDC-0001 &sic=null&pcid=reportContent

1/29/2014






ATTACHMENT I

Geomorphic Assessment

(Contact County staff immediately if you are planning to conduct a Geomorphic
Assessment. A Geomorphic Assessment must be performed if the project is using a
“Medium” low flow threshold of 0.3Q2 or a “High” low flow threshold of 0.5Q2.)

NOTE: This study was approved with TM 5405R, a project
immediately upstream of Otay Business Park. The study
performs a geomorphic assessment beginning at the
outfall of TM 5405R, which is the northern boundary of
Otay Business Park, and continues south to the US-
Mexico border. Given that Otay Business Park is
contained within the domain of analysis, the results of
that study are applicable to the project; see letter that
follows.

62
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P.0. Box 9496

chang@@m%m@mﬂ@ Rancho Santa Fe, CA 92067-4496
T: 858.692.0760

Civil EngineeringeHydrology-Hydraulics-Sedimentation F: 858.832.1402
wayne@changconsultants.com

March 17, 2014

Bryan Hill

Stevens-Cresto Engineering, Inc.
9665 Chesapeake Dr. Suite 320
San Diego, CA 92123

Subject: Otay Business Park Revised Tentative Map
Dear Brian:

I have reviewed your February 2014 Preliminary Grading Plan (PGP) for the Otay Business Park
Revised Tentative Map as well as my approved July 24, 2012 report, Hydromodification
Screening for Otay Crossings. The PGP proposes two storm drain discharge locations (or two
points of compliance for hydromodification purposes) along the southerly project boundary.
Each point of compliance discharges directly to a study reach that was analyzed in my July 2012
report. Therefore, the July 2012 report results apply to those portions of the Otay Business Park
project that are tributary to the points of compliance. The July 2012 report concluded that each of
the two study reaches have a low susceptibility to erosion, i.e., the hydromodification sizing can
be based on 0.5Q.

Sincerely,

Wayne W. Chang, M.S., P.E.



HYDROMODIFICATION SCREENING

FOR

OTAY CROSSINGS

(TPM 5405 RPL7R)

July 24,2012

Wy C—

[
Wayne W. Chang, MS, PE 46548

ChangomsTiams

Civil Engineering - Hydrology - Hydraulics - Sedimentation

P.O. Box 9496
Rancho Santa Fe, CA 92067
(858) 692-0760
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INTRODUCTION

The County of San Diego’s March 2011, Final Hydromodification Management Plan, and
January 8, 2011, Standard Urban Stormwater Mitigation Plan (SUSMP) outline low flow
thresholds for hydromodification analyses. The thresholds are based on a percentage of the pre-
project 2-year flow (Q»), i.e., 0.1Q; (low flow threshold and high susceptibility to erosion), 0.3Q;
(medium flow threshold and medium susceptibility to erosion), or 0.5Q, (high flow threshold
and low susceptibility to erosion). A flow threshold of 0.1Q; represents a natural downstream
receiving conveyance system with a high susceptibility to bed and/or bank erosion. This is the
default value used for hydromodification analyses and will result in the most conservative
(largest) on-site facility sizing. A flow threshold of 0.3Q, or 0.5Q, represents downstream
receiving conveyance systems with a medium or low susceptibility to erosion, respectively. In
order to qualify for a medium or low erosion susceptibility rating, a project must perform a
channel screening analysis based on the March 2010, Hydromodification Screening Tools: Field
Manual for Assessing Channel Susceptibility, developed by the Southern California Coastal
Water Research Project (SCCWRP). The SCCWRP results are compared with the critical shear
stress calculator results from the County of San Diego’s BMP Sizing Calculator to establish the
appropriate erosion susceptibility threshold of low, medium, or high.
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This report provides hydromodification screening analyses for the Otay Crossings project being
designed by Stevens-Cresto Engineering, Inc. The project will be an industrial/commercial
subdivision located immediately east of the future southerly extension of Alta Road and south of
the future easterly extension of Otay Mesa Road in the Otay Mesa community of the county of
San Diego (see the Vicinity Map above as well as the Study Area Exhibit in the map pocket).
The project site covers approximately 311.5 acres and generally is gently sloping towards the
south. The site and surrounding area is currently undeveloped and primarily supports natural



vegetation consisting of grasses and weeds (see figures following this report text). There is some
off-site surface runoff onto the site primarily from the north, but also from the east and west. The
proposed project will provide several drainage facilities around its perimeter to pick up the off-
site flows. The off-site and on-site flows will be conveyed through the project site by proposed
on-site drainage facilities. The on-site facilities will discharge away from the site at three
independent locations along the southerly grading limits. :

Downstream of the project, surface runoff from the three discharge points flows in a southerly
direction along three independent minor streams within the natural ground surface. These are
identified as the west stream, central stream, and east stream. The west, central, and east streams
convey flow approximately 3,224 feet, 2,448 feet, and 2,563 feet south to box culverts within the
US border patrol fence (see Figures 6, 7, 13, 14, 20, and 21). Each box culvert conveys runoff a
distance of approximately 30 feet through the fence. There are concrete aprons at the upstream
and downstream ends of each box culvert (see Figures 6, 13, and 20). The aprons are about 15
feet long each, so the total length of each box culvert and its aprons is approximately 60 feet. The
runoff then travels from each box culvert outlet south approximately 80 feet over natural ground
towards a second parallel border fence (see Figures 8, 15, and 22), which is generally along the
US/Mexico international boundary. Openings in the second fence allow the runoff to pass into
Mexico, where it is conveyed by a hardened drainage system.

The SCCWRP screening tool requires both office and field work to establish the vertical and
lateral susceptibility of a downstream receiving channel to erosion. The vertical and lateral
assessments are performed independently of each other although the lateral results can be
affected by the vertical rating. A screening analysis was performed to assess the low flow
threshold for the points of compliance, which are at the three proposed storm drain outlets from
the site.

The initial step in performing the SCCWRP screening analysis is to establish the domain of
analysis and #the*“study®reaches within the domain. This is followed by office and field
components of the screening tool along with the associated analyses and results. The following
sections cover these procedures in sequence.

DOMAIN OhNALYgs

SCCWRP defines an upstream and downstream domain of analysis, which establish the study
limits. The County of San Diego’s HMP specifies the downstream domain of analysis based on
the SCCWRP criteria. The HMP indicates that the downstream domain is the first point where
one of these is reached:

e at least one reach downstream of the first grade control point

e tidal backwater/lentic waterbody

e equal order tributary

e accumulation of 50 percent drainage area for stream systems or 100 percent drainage area
for urban conveyance systems (storm drains, hardened channels, etc.)



The upstream limit is defined as:

e proceed upstream for 20 channel top widths or to the first grade control point, whichever
comes first. Identify hard points that can check headward migration and evidence of
active headcutting.

SCCWRP defines the maximum spatial unit, or reach (a reach is circa 20 channel widths), for
assigning a susceptibility rating within the domain of analysis to be 200 meters (656 feet). If the
domain of analysis is greater than 200 meters, the study area should be subdivided into smaller
reaches of less than 200 meters for analysis. Most of the units in the HMP's SCCWRP analysis
are metric. Metric units are used in this report only where given so in the HMP. Otherwise
English units are used.

Downstream Domain of Analysis

The downstream domain of analysis for the study area has been determined by assessing and
comparing the four bullet items above. As discussed previously, the on-site project runoff will be
collected by proposed drainage facilities that outlet at three independent locations along the
southerly project limits. Each of the three outlet locations is a point of compliance (POC) and a
separate downstream domain of analysis is selected below each POC.

Per the first bullet item, the first permanent grade control below each POC is at its associated
reinforced concrete box culverts along the northerly border patrol fence (see Figures 6, 7, 13, 14,
20, and 21). The entrance to each of the three (west, central, and east) independent box culverts
is a concrete-lined apron, so the concrete lining and connected culverts form the first permanent
grade control below each POC. Runoff downstream of each of the three box culverts will flow
over the ground surface for a distance of approximately 80 feet before entering one of three
separate hardened, non-erodible drainage conveyances within Mexico (see Figures 8, 15, 22, 24,
25, and 26). The downstream domain of analysis based on a permanent grade control must
extend one reach below the grade control. For the west, central, and east POCs, one reach was
taken to be the 80 feet of ground surface between the downstream end of the associated box
culverts/concrete apron and the hardened drainage facility in Mexico. The 80 feet is the
maximum reach length possible since the Mexican drainage facility further downstream is non-
erodible.

The second bullet item is the tidal backwater or lentic (standing or still water such as ponds,
pools, marshes, lakes, etc.) waterbody location. A tidal backwater or lentic waterbody does not
exist between the project site and Mexico. Therefore, the tidal backwater or lentic waterbody will
be further downstream of the downstream domain of analysis established by the permanent grade
control criteria.

The final two bullet items are related to the tributary drainage area. The overall drainage area
tributary to the west, central, and east permanent grade controls cover approximately 467.84,
733.56, and 257.53 acres, respectively (see the Study Area Exhibit in the map pocket). These
areas include the project site as well as the tributary off-site areas. The additional area between
the west, central, and east permanent grade controls and the US/Mexico boundary are 10.84,



4.24, and 1.74 acres, respectively. There are no lateral drainages tributary to these additional
areas, so a 50 percent or equal order (100 percent) tributary will not be reached until some point
beyond the international border.

Based on the above information, the downstream domain of analysis for the west, central, and
east POCs is based on one reach below their first grade control point, which occurs at the
southerly border fence located along the US/Mexico boundary. Of the four bullet criteria, this is
the first point reached below the POCs.

Upstream Domain of Analysis

The proposed drainage facilities at the three POCs outlet into the uppermost end of the receiving
drainage courses. Since the three natural drainage courses do not extend upstream of the drainage
facility outlets, the upstream domain of analysis location will be at the POCs.

Study Reaches within Domain of Analysis

The entire domain of analysis extends from each of the three POCs to the US/Mexico boundary.
For each stream, the flow path between the POC and northerly border patrol fence was divided
into study reaches of less than 200 meters (656 feet). The west stream covers 3,225 feet between
the west POC and the northerly border patrol fence, so this stream was divided into five study
reaches (W1 — 656 feet, W2 — 652 feet, W3 — 654 feet, W4 — 644 feet, and W5 — 619 feet). The
central stream covers 2,448 feet and was divided into four study reaches (C1 — 564 feet, C2 —
611 feet, C3 — 622 feet, and C4 — 651 feet). The east stream covers 2,563 feet and was divided
into four study reaches (E1 — 615 feet, E2 — 651 feet, E3 — 645 feet, and E4 — 651 feet).

For each stream, an additional study reach (W6, C5, and ES) was defined over the 80 feet
between the lower end of each permanent grade control to the US/Mexico boundary. Each study
reach length is less than the 20 channel top width reach length specified by SCCWRP.

INITIAL DESKTOP ANALYSIS

After the domain of analysis is established, SCCWRP requires an “initial desktop analysis” that
involves office work. The initial desktop analysis establishes the watershed area, mean annual
precipitation, valley slope, and valley width. These terms are defined in Form 1, which is
included in Appendix A. SCCWRP recommends the use of National Elevation Data (NED) to
determine the watershed area, valley slope, and valley width. The NED data is similar to USGS
mapping, so it is not very detailed. For this report, 2-foot contour interval flown topographic
mapping was available for the project and the majority of the surrounding study area. Since this
is more accurate than NED mapping, it will yield better results. A site investigation was
performed that confirmed the accuracy of the mapping.

The watershed areas tributary to the study reaches were determined from the flown topographic
mapping, SANGIS’ 20-foot contour interval mapping, and the proposed grading plans. The
flown topographic mapping did not cover a portion of the upper watershed, so SANGIS mapping
was used for this area. The watershed delineation is included on the Study Area Exhibit in the
map pocket and shows that the areas tributary to the west, central, and east study reaches.



The mean annual precipitation was obtained from the rain gage closest to the site. This is the
Western Regional Climate Center’s Lower Otay Reservoir gage (see Appendix A), which is
approximately 3.8 miles from the site. The average annual rainfall measured at this gage for the
period of record from 1940 to 1956 is 11.1 inches. Since the period of record does not cover an
overly extensive time period, data for the next closest rain gage at Bonita was also reviewed. The
Bonita gage is over 10 miles from the site, but has a period of record from 1915 to 1970. The
average annual rainfall at Bonita over this period is 11.5 inches. Since this rainfall is similar to
the Lower Otay Reservoir gage data, the Lower Otay Reservoir data was determined to
appropriately represent the mean annual precipitation for the project.

The valley slope of the west, central, and east study reaches were determined from the 2-foot
contour interval topographic mapping. The valley slope is the longitudinal slope of the channel
bed along the flow line, so it is determined by dividing the elevation difference within a study
reach by the length of the flow line. For study reach W6, a smart level was used (see figure in
Appendix A) because the topographic mapping did not provide elevation data at the US/Mexico
boundary. The valley width is the valley bottom width dictated by breaks in the hillslope and is
subtle in many of the study reaches since they are in a gently rolling valley as seen in the figures.
The average valley width of each reach was determined from the topographic mapping and aerial
photographs, and verified through field observations. The valley slope and valley width within
each reach are included in Table 1. The valley widths are identified on the Study Area Exhibit.

Reach : Tribut:iry Dfainage ‘ Valléy Slope, Valley
Area, sq. mi. m/m Width, m
w1l 0.21 0.0145 12.2
w2 035 ' 0.0138 10.7
w3 036 00122 1222
w4 0.41 ‘ 00115 15.8
w5 073 0.0053 18.3
w6 0.75 0.0220 17.0
Cl 1.06 0.0230 9.1
c2 1.08 0.0164 12.5
C3 1.08 0.0129 12.2
e e e S
Cs 1.15 0.0188 24.4
El 0.27 0.0164 13.4
E2 0.28 0.0214 9.8
E3 0.30 0.0186 13.7
F4 040 ' 0.0141 104
BS 041 o 0.0212 9.1

Table 1. Summary of Drainage Area, Valley Slope, and Valley Width



These values were input to a spreadsheet to calculate the simulated peak flow, screening index,
and valley width index outlined in Form 1. The input data and results are tabulated in Appendix
A. This completes the initial desktop analysis.

FIELD SCREENING

After the initial desktop analysis is complete, a field assessment must be performed. The field
assessment is used to establish a natural channel’s vertical and lateral susceptibility to erosion.
SCCWRP states that although they are admittedly linked, vertical and lateral susceptibility are
assessed separately for several reasons. First, vertical and lateral responses are primarily
controlled by different types of resistance, which, when assessed separately, may improve ease
of use and lead to increased repeatability compared to an integrated, cross-dimensional
assessment. Second, the mechanistic differences between vertical and lateral responses point to
different modeling tools and potentially different management strategies. Having separate
screening ratings may better direct users and managers to the most appropriate tools for
subsequent analyses.

The field screening tool uses combinations of decision trees and checklists. Decision trees are
typically used when a question can be answered fairly definitively and/or quantitatively (e.g., dso
< 16 mm). Checklists are used where answers are relatively qualitative (e.g., the condition of a
grade control). Low, medium, high, and very high ratings are applied separately to the vertical
and lateral analyses. When the vertical and lateral analyses return divergent values, the most
conservative value shall be selected as the flow threshold for the hydromodification analyses.

Vertical Stability

The purpose of the vertical stability decision tree (Figure 6-4 in the County of San Diego HMP)
is to assess the state of the channel bed with a particular focus on the risk of incision (i.e., down
cutting). The decision tree is included in Figure 42. The first step is to assess the channel bed
resistance. There are three categories defined as follows:

1. Labile Bed — sand-dominated bed, little resistant substrate.

2. Transitional/Intermediate Bed — bed typically characterized by gravel/small cobble,
Intermediate level of resistance of the substrate and uncertain potential for armoring.

3. Threshold Bed (Coarse/Armored Bed) — armored with large cobbles or larger bed
material or highly-resistant bed substrate (i.e., bedrock).

Figures 26 through 41 show photographs of the bed material within the streams. A gravelometer
is included in the photographs for reference. Each square on the gravelometer indicates grain size
in millimeters (the squares range from 2 mm to 180 mm). Based on the photographs and site
investigation, the bed material and resistance is generally within the transitional/intermediate bed
category. There was no evidence of a threshold bed condition. However, some bed areas
contained smaller grain sizes found in a labile bed. A pebble count was performed that



determined the median (dsp) bed material size to be 22.6, 16, and 22.6 millimeters (mm) in the
west, central, and east Streams, respectively (see Appendix B). Figure 6-4 in the County HMP
indicates that a dso of 16 mm or greater is within the transitional/intermediate bed category. Dr.
Eric Stein from SCCWRP, who co-authored the Hydromodification Screening Tools: Field
Manual m the Final Hydromodification Management Plan (HMP), indicated that it would be
appropriate to analyze channels with multiple factors that impact erodibility using the
transitional/intermediate bed procedure. This requires the most rigorous steps and will generate
the appropriate results for the size range.

Transitional/intermediate beds cover a wide susceptibility/potential response range and need to
be assessed in greater detail to develop a weight of evidence for the appropriate screening rating.
The three primary risk factors used to assess vertical susceptibility for channels with
transitional/intermediate bed materials are:

1. Armoring potential — three states (Checklist 1)
2. Grade control — three states (Checklist 2)

3. Proximity to regionally-calibrated incision/braiding threshold (Mobility Index Threshold
— Probability Diagram)

These three risk factors are assessed using checklists and a diagram (see Appendix B), and the
results of each are combined to provide a final vertical susceptibility rating for the
intermediate/transitional bed-material group. Each checklist and diagram contains a Category A,
B, or C rating. Category A is the most resistant to vertical changes while Category C is the most
susceptible.

Checklist 1 determines armoring potential of the channel bed. The channel bed along each of the
three streams is within Category B, which represents intermediate bed material of unknown
resistance or unknown armoring potential due to a surface veneer such as vegetation. The soil
was probed and penetration was relatively difficult through the underlying layer.

Checklist 2 determines grade control characteristics of the channel bed. SCCWRP states that
grade controls can be natural. Examples are vegetation or confluences with a larger waterbody.
As verified with photographs and during a site investigation, each of the three streams contains a
dense, uniform cover of vegetation (see the figures). The plants and their roots serve as effective
natural grade controls. The spacing of the plants along the streams is less than a meter. Evidence
of the effectiveness of the natural grade controls is the absence of headcutting and mass wasting
(large vertical erosion of a channel bank) throughout the streams. Consequently, the dense
vegetation acts as grade controls. Since the underlying resistance is uncertain, the study reach in
each stream is within Category B on Checklist 2.

The Mobility Index Threshold is a probability diagram that depicts the risk of incising or
braiding based on the potential stream power of the valley relative to the median particle
diameter. The threshold is based on regional data from Dr. Howard Chang of Chang Consultants
and others. The probability diagram is based on ds; as well as the Screening Index determined in



the initial desktop analysis (see Appendix A). dso is derived from a pebble count in which a
minimum of 100 particles is obtained along transects at the site. A pebble count was performed
for each reach within each stream (16 pebble counts total). The spacing of each sample location
within a reach was determined by dividing the total length of the reach by 100. This distance was
paced off in the field and a sample taken. The extents of each reach was estimated in the field by
reviewing an aerial photograph and topographic mapping. SCCRWP states that if fines less than
Yo-inch thick are at a sample point, it is appropriate to sample the coarser buried substrate. In
many locations, the sample had to be taken from under a uniform layer of grass.

The dso value is the particle size in which 50 percent of the particles are smaller and 50 percent
are larger. The pebble count results for each reach in the east, central, and west streams are
included in Appendix B. The results show a dso of 16 millimeters for reaches W1 through WS,
C1 through C3, and E2 through E4. The results show a dso of 22.6 millimeters for reaches C4
and E1. The results show a dsp of 45 millimeters for reach W6 and 64 millimeters for reaches C5
and ES.

The screening index values for the reaches within each stream are tabulated on Form 1 in
Appendix A. The Mobility Index Threshold diagram in Appendix B shows that a reach with a ds
of 16 millimeters has less than 50 percent probability of incising or braiding if its 10-Year
Screening Index (INDEX value from Form 1 in Appendix A) is less than 0.049. The reaches with
a dsp of 22.6, 45, and 64 millimeters have less than 50 percent probability of incising or braiding
at successively higher INDEX values. A larger dsp (and higher INDEX value) reflects a channel
that is more resistant to incising and braiding since larger particles form a more stable channel.
The INDEX values from Form 1 for all of the study reaches are less than or equal to 0.043. This
is lower than the lowest INDEX value of 0.049 associated with the smallest dsy of 16
millimeters. Therefore, this global comparison shows that each of the study reaches has less than
50 percent probability of incising and falls within Category A.

The overall vertical rating is determined from the Checklist 1, Checklist 2, and Mobility Index
Threshold results. The scoring is based on the following values:

Category A = 3, Category B = 6, Category C=9

The vertical rating score is based on these values and the equation:
Vertical Rating = [(armoring % grade control)”2 % screening index score]”2
=42

Since the vertical rating is less than 4.5, each reach has a low threshold for vertical susceptibility.

Lateral Stability

The purpose of the lateral decision tree (Figure 6-5 from County of San Diego HMP included in
Figure 43) is to assess the state of the channel banks with a focus on the risk of widening.
Channels can widen from either bank failure or through fluvial processes such as chute cutoffs,
avulsions, and braiding. Widening through fluvial avulsions/active braiding is a relatively




straightforward observation. If braiding is not already occurring, the next logical step is to assess
the condition of the banks. Banks fail through a variety of mechanisms; however, one of the most
important distinctions is whether they fail in mass (as many particles) or by fluvial detachment of
individual particles. Although much research is dedicated to the combined effects of weakening,
fluvial erosion, and mass failure, SCCWRP found it valuable to segregate bank types based on
the inference of the dominant failure mechanism (as the management approach may vary based
on the dominant failure mechanism). A decision tree (Form 4 in Appendix B) is used in
conducting the lateral susceptibility assessment. Definitions and photographic examples are also
provided below for terms used in the lateral susceptibility assessment.

The first step in the decision tree is to determine if lateral adjustments are occurring. The
adjustments can take the form of extensive mass wasting (greater than 50 percent of the banks
are exhibiting planar, slab, or rotational failures and/or scalloping, undermining, and/or tension
cracks). The adjustments can also involve extensive fluvial erosion (significant and frequent
bank cuts on over 50 percent of the banks). Neither mass wasting nor extensive fluvial erosion
was evident within any of the reaches during a field investigation. The drainage courses all have
a gently sloping cross-section with very gradual banks that are not subject to erosion (see the
figures).

The next step in the Form 4 decision tree is to assess the consolidation of the bank material. The
banks were moderate to well-consolidated. This determination was made because the ground
surface was difficult to penetrate with a probe. In addition, the banks showed no evidence of
crumbling and were composed of relatively well-packed particles.

Form 6 (see Appendix B) is used to assess the probability of mass wasting. Form 6 identifies a
10, 50, and 90 percent probability based on the bank angle and bank height. Based on the
topographic mapping, figures, and site investigation, the bank angles in all three streams are
flatter than 30 degrees. Form 6 shows that the probably of mass wasting and bank failure has less
than 10 percent risk for a 30 degree bank angle or less regardless of the bank height.

The final two steps in the Form 4 decision tree are based on the braiding risk determined from
the vertical rating as well as the Valley Width Index (VWI) calculated in Appendix A. If the
vertical rating is high, the braiding risk is considered to be greater than 50 percent. Excessive
braiding can lead to lateral bank failure. For the study reaches within the three streams the
vertical rating is low, so the braiding risk is less than 50 percent. Furthermore, a VWI greater
than 2 represents channels unconfined by bedrock or hillslope and, hence, subject to lateral
migration. The VWI calculations in the spreadsheet in Appendix A show that the VWI for each
reach is less than 2.

From the above steps, the lateral susceptibility rating is low (red circles are included on the Form
4: Lateral Susceptibility Field Sheet decision tree in Appendix B showing the decision path).



CONCLUSION

The SCCWRP channel screening tools were used to assess the downstream channel
susceptibility for the Otay Crossings project. The project and tributary off-site runoff will be
collected by proposed on-site drainage systems and conveyed through the site. The drainage
systems discharge at three separate locations along the southerly project limits in a southerly
direction towards the US/Mexico boundary. The receiving drainage courses are naturally-lined
upstream of Mexico except for existing box culverts and concrete aprons along the northerly
border patrol fence and riprap between the two fences. The receiving drainage courses are
hardened just beyond the international border. The naturally-lined streams are gently sloping in
the direction of flow and contain mild banks. Consequently, there is no evidence of vertical or
lateral erosion in the streams. The downstream channel assessment for the drainage courses was
performed based on office analyses and field work. The results indicate a low threshold for
vertical and lateral susceptibilities for each of the study reaches in each of the three streams,
which is consistent with the in-situ conditions.

The HMP requires that these results be compared with the critical stress calculator results
incorporated in the County of San Diego’s BMP Sizing Calculator. The BMP Sizing Calculator
critical stress results are included in Appendix B for the reaches in each stream. The critical
stress calculator is based on the channel top width. In most cases the channel top width is similar
to the valley width. However, for reaches W6, C2 through C4, and E3 the channel top width is
narrower than the valley width because the main flow channel is within the broader valley. Based
on these values, the critical stress results returned a low threshold. Therefore, the SCCWRP
analyses and critical stress calculator demonstrate that the project can be designed assuming a
low susceptibility to erosion, i.e., 0.5Q;.
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| Figure 1. Looking Downstream from West POC (towards W1/ W?2)

Figure 2. Looking Upstream near Midle of West Stream (towards W1/ W?2)
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Figure 3. Looking Downstream near Middle of West Stream (towards W3 / W4)

Figure 4. Looking Upstream near Lower End of West Stream (towards W3 / W4)
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Figure 5. Looking Downstream near Lower End of West Stream (towards W5)

Figure6. Permanent Grade Control near Downstream End of West Stream
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Figure 8. Looking Downstream in West Stream (W6) at Southerly Border Fence (US/Mexico Border)
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Figure 9. Looking Downstream from Central POC (towards C1/ C2)

Figure 10. Looking Upstream near Middle of Central Stream (towards C1)
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Figure 11. Looking Downstream near Middle of Central Stream (towards C2 / C3)

Figure 12. Looking Upstream near Lower End of Central Stream (towards C3 / C4)
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Figure 13. Permanent Grade Control near Downstream End of Central Stream

Figure 14. Downstream End of Box Culverts at Permanent Grade Control in Central Stream (C5)
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Figure 16. Looking Downstream near East POC (owards E1/E2)
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Figure 17. Looking Upstream near Upper Portion of East Stream (towards E1)

Figure 18. Looking Downsteam near UpprPorio of East Stream (towards E2 / E3)
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Figure 19. Loking pstrea near Lwer Portio of East Stream (towards E3 and E4)

Figure 20. Permanent Grade Control near Downstream End of East Stream
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Figure 22. Looking Donstream in East Stream (E5) at Southerly Border Fence (US/Mexico Border)
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Flgure 24, Hardened Dralnage Culvert in Mexico at Downstream End of Central Stream
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Fgure 26. Gravelometer within each W1
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Figure 28. Gravelometer within Reach W
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Figure 29. Gravelometer within Reach W4
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Fiure 30. Gravelometer within Reach W5

25




Figure 32. Gravelometer within Reach C1
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Figure 6-4. SCCWRP Vertical Susceptibility

Figure 42. SCCWRP Vertical Channel Susceptibility Matrix
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APPENDIX A

SCCWREP INITIAL DESKTOP ANALYSIS



FORM 1: INITIAL DESKTOP ANALYSIS

Complete all shaded sections.
IF required at multiple locations, circle one of the following site types:
Applicant Site / Upstream Extent / Downstream Extent

Location: Latitude: 32.5634 Longitude: -116.9106

Description (river name, crossing streets, etc.): Otay Crossings -
southeast of future intersection of Otay Mesa Road and Alta Road.

GIS Parameters: The International System of Units (SI) is used throughout the assessment as the field
standard and for consistency with the broader scientific community. However, as the singular exception, US
Customary units are used for contributing drainage area (A) and mean annual precipitation (P) to apply regional flow
equations after the USGS. See SCCWRP Technical Report 607 for example measurements and “Screening Tool

Data Enfryds’ for automated calculations. Note: Lat/Long obtained from Google Earth near middle
Form 1 Table 1. Initial desktop analysis in GIS. of site.

Symbol Variable Description and Source Value
A Area

Contributing drainage area to screening location via published

o o :‘;’ (miz) Hydrologic Unit Codes (HUCs) and/or < 30 m National Elevation Data
% 25 (NED), USGS seamless server
- @ <
L a9
‘;ﬂ g‘g P Meanannual  Areg-weighted annual precipitation via USGS delineated polygons using
w precipitation  records from 1900 to 1960 (which was more significant in hydrologic See attached
(in) models than polygons delineated from shorter record lengths) Form 1 table
Sy Valleyslope  vagliey slope at site via NED, measured over a relatively homogenous on next page
(m/m) valley segment as dictated by hillslope configuration, tributary for calculated
@ confluences, etc., over a distance of up to ~500 m or 10% of the main-
£ o~ channel length from site to drainage divide values for each
SE _ reach.
3';, W, Valleywidth  ygjley bottom width at site between natural valley walls as dictated by
= (m) clear breaks in hillslope on NED raster, irrespective of potential
@

armoring from floodplain encroachment, levees, etc. (imprecise
measurements have negligible effect on rating in wide valleys where
VWl is >> 2, as defined in lateral decision tree)

Form 1 Tabl e 2. Simplif ied peak flo w, screening index, and valley width index. Values for this
table should be calculated in the sequence shown in this table, using values from Form 1 Table 1.

Symbol Dependent Variable Equation Required Units Value
22
Qiaers 10-yr peak flow (ft’/s) Qiocs = 18.2 * A 087 * p 077 A (mi%)
P (in)
Q i o 3 EVRR o See attached
- ow (m°/s = 0. *Q
10 yr pea ( ) 10 10cfs jocfs (ft/s) Form 1 table
INDEX 10-yr screening index (m"%/s>®)  INDEX = S,*Qq0 °° g:; ((2‘1’3'}‘5)) on next page
. e , for calculated
Woer Reference width (m) Wier = 6.99 * Qqo Q1o (M?/s) vallies fof sach
VWi Valley width index (m/m) VW = Wy/Woer W) reach.
Wier (M)

(Sheet 10f 1)
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SCCWRP FORM 1 ANALYSES

Mean Annual
Area Precip. Valley Slope Valley Width  10-Year Flow 10-Year Flow
Reach A, sq. mi. P, inches Sv, m/m Wv, m Q10cfs, cfs Q10, cms
wi 0.21 11.07 0.0145 12.2 29 0.8
W2 0.35 11.07 0.0138 10.7 47 13
w3 0.36 11.07 0.0122 12.2 47 1.3
w4 0.41 11.07 0.0115 15.8 53 15
w5 0.73 11.07 0.0053 18.3 88 25
we 0.75 11.07 0.0220 17.0 90 2.5
C1 1.06 11.07 0.0230 9.1 122 3.5
C2 1.08 11.07 0.0164 12,5 124 3.5
c3 1.08 11.07 0.0129 12.2 124 3.5
ca 1.15 11.07 0.0081 15.2 131 3.7
C5 1.15 11.07 0.0188 24.4 131 3.7
El 0.27 11.07 0.0164 134 37 1.0
E2 0.28 11.07 0.0214 9.8 38 11
E3 0.30 11.07 0.0186 13.7 40 11
E4 0.40 11.07 0.0141 10.4 52 1.5
E5 0.41 11.07 0.0212 9.1 53 15

10-Year Screening Reference  Valley Width

Index Width Index
Reach INDEX Wref, m VWI, m/m

W1 0.013 6.4 1.90
W2 0.016 7.9 1.35
w3 0.014 8.0 1.53
w4 0.014 8.3 1.90
w5 0.008 10.4 1.75
w6 0.035 10.5 1.61
C1 0.043 12.0 0.76
C2 0.031 12.1 1.03
C3 0.024 12.1 1.01
c4 0.016 12.4 1.23
C5 0.036 12.4 1.96
E1 0.017 7.1 1.89
E2 : 0.022 7.2 1.36
E3 0.020 7.4 1.85
E4 0.017 8.3 1.25

E5 0.026 8.3 1.10
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LOWER OTAY RESERVOIR, CALIFORNIA Period of Record Monthly Climate Summary Page 1 of 1

LOWER OTAY RESERVOIR, CALIFORNIA (045162)

Period of Record Monthly Climate Summary

Period of Record : 9/ 1/1940 to 10/31/1956

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max.
Temperature (F)
Average Min.
Temperature (F)
Average Total
Precipitation (in.)
Average Total SnowFall
(in.)

éﬁrage Snow Depth o o o o0 o0 0 0 0 0 0 0 0 0

Insuff icient Data
Insuff icient Data
2.12 1.16 228 1.09 032 0.03 0.02 0.10 003 048 097 246 11.07

00 00 00 00 00 00 00 00 00 00 00 0.0 0.0

Percent of possible observations for period of record.
Max. Temp.: 0% Min. Temp.: 0% Precipitation: 100% Snowfall: 100% Snow Depth: 100%
Check Station Metadata or Metadata graphics for more detail about data completeness.

Western Regional Climate Center, wrcc@dri.edu

http://www.wrcc.dri.edu/cgi-bin/cliRECtM.pl?ca5162 3/11/2012
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BONITA, CALIFORNIA Period of Record Monthly Climate Summary Page 1 of 1

BONITA, CALIFORNIA (040968)

Period of Record Monthly Climate Summary

Period of Record : 10/1/1915 to 12/31/1970

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max.
Temperature (F)
Average Min.
Temperature (F)

Average Total
Precipitation (in.)

664 673 686 709 726 750 794 808 80.6 77.0 735 684 734
40.0 422 442 482 526 559 596 60.7 575 51.6 443 409 498

214 2.09 1.75 097 036 0.06 0.01 0.06 0.18 055 1.09 225 11.51

Average Total SnowFall
(in.)

Average Snow Depth
(in.)

Percent of possible observations for period of record.

Max. Temp.: 92.5% Min. Temp.: 92.6% Precipitation: 94% Snowfall: 93.6% Snow Depth: 93.3%
Check Station Metadata or Metadata graphics for more detail about data completeness.

00 00 00 00 00 00 00 00 00 00 00 0.0 0.0

0 0 0 0 0 0 0 0 0 0 1 0 0

Western Regional Climate Center, wrcc@dri.edu

http://www.wrcc.dri.edu/cgi-bin/cliRECtM.pl?ca0968 3/11/2012



Smart Level Measurement of Ground Slope in Study Reach W6



APPENDIX B

SCCWRP FIELD SCREENING DATA



Form 3 Support Materials

Form 3 Checklists 1 and 2, along with information recording in Form 3 Table 1,
are intended to support the decisions pathways illustrated in
Form 3 Overall Vertical Rating for Intermediate/Transitional Bed.

Form 3 Checklist 1: Armoring Potential

o A A mix of coarse gravels and cobbles that are tightly packed with <5%
surface material of diameter <2 mm

X B Intermediate to A and C or hardpan of unknown resistance, spatial extent
(longitudinal and depth), or unknown armoring potential due to surface
veneer covering gravel or coarser layer encountered with probe

o C Gravels/cobbles that are loosely packed or >25% surface material of
diameter <2 mm

ARMORING POTENTIAL

most resistant least resistant

) Finer, looser, or > 25% sand

%

Dulzura_B: d;; =48 mm, 20% sand 5_gdc¢auig:l_p_;;d§g-=,23,mm-,—-'1%-sand

Form 3 Figure 2. Armoring potential photographic supplement for assessing intermediate beds
(16 < dsp < 128 mm) to be used in conjunction with Form 3 Checklist 1.

(Sheet 2 of 4)

RESULTS FOR ALL STUDY REACHES
IN WEST, CENTRAL, AND EAST STREAMS

B-7


Wayne W. Chang
Typewritten Text
x

Wayne W. Chang
Typewritten Text
   RESULTS FOR ALL STUDY REACHES
IN WEST, CENTRAL, AND EAST STREAMS

Wayne W. Chang
Typewritten Text

Wayne W. Chang
Typewritten Text

Wayne W. Chang
Typewritten Text

Wayne W. Chang
Typewritten Text


Form 3 Checklist 2: Grade Control
i A Grade control is present with spacing <50 m or 2/S, m

e No evidence of failure/ineffectiveness, e.g., no headcutting (>30 cm), no
active mass wasting (analyst cannot say grade control sufficient if mass-
wasting checklist indicates presence of bank failure), no exposed bridge
pilings, no culverts/structures undermined

e Hard points in serviceable condition at decadal time scale, e.g., no apparent
undermining, flanking, failing grout

e If geologic grade control, rock should be resistant igneous and/or
metamorphic; For sedimentary/hardpan to be classified as ‘grade control’, it
should be of demonstrable strength as indicated by field testing such as
hammer test/borings and/or inspected by appropriate stakeholder

X B Intermediate to A and C - artificial or geologic grade control present but

spaced 2/Sv m to 4/Sv m or potential evidence of failure or hardpan of
uncertain resistance

] C Grade control absent, spaced >100 m or >4/S, m, or clear evidence
of ineffectiveness

most resistant least resistant

L) Ineffective Grade Control

San Diego Creek: concrete drop. Sllverado Canyon: grouted riprap with Borrego Canyon: grouted riprap with

structure in good condition some undermining at road crossing substantial undermining,

Form 3 Figure 3. Grade-control (condition) photographic supplement for assessing intermediate
beds (16 < dso < 128 mm) to be used in conjunction with Form 3 Checklist 2.

(Sheet 3 of 4)
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(0.049). 0.1 1 10 100 | S :
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10% risk 50% risk 90% riskl o £ '
e E 0.026
o GlS-derived: 10-yr flow & valley slope 2 2 2 0022
= Vv
- Field-derived: d;, (100-pebble count) 33 0.018
05 0.015

Regionally-Calibrated Screening Index Threshold for Incising/Braiding

For transitional bed channels (ds, between 16 and 128 mm) or labile beds (channel not incised
past critical bank height), use Form 3 Figure 3 to determine Screening Index Score and complete
Form 3 Table 1.

Form 3 Figure 4. Probability of incising/braiding based on logistic regression of Screening Index
and ds, to be used in conjunction with Form 3 Table 1.

Form 3 Table 1. Values for Screening Index Threshold (probability of incising/braiding) to be used
in conjunction with Form 3 Figure 4 (above) to complete Form 3 Overall Vertical Rating for
Intermediate/Transitional Bed (below).. Screening Index Score: A = <50% probability of incision
for current Q,o, valley slope, and dsp; B = Hardpan/ds, indeterminate; and C = >50% probability of
incising/braiding for current Q4, valley slope, and ds,.

sv*Q100.5 (m15/505)
50% risk of incising/braiding
from table in Form 3 Figure 3 above

dso (mm) $,*Qqo"° (m"%1s*%)
From Form 2 From Form 1

Screening Index Score
(A, B, C)

Overall Vertical Rating for Intermediate/Transitional Bed

Calculate the overall Vertical Rating for Transitional Bed channels using the formula below.
Numeric values for responses to Form 3 Checklists and Table 1 as follows: A=3,B=6,C=9.

[
Vertical Rating = w||[[\,fa:rmoring = grade control ) = screening index Score}

6 X 6 X 3 = 4.2
Vertical Susceptibility based on Vertical Rating: <4.5 = LOW; 4.5 to 7 = MEDIUM; and >7 = HIGH.
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The 50% probability
value is plotted
for d50 = 16 mm
(0.049).
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WEST STREAM PEBBLE COUNT

Reach W1 Reach W2 Reach W3 Reach W4 Reach W5 Reach W6
# Diameter, mm Diameter, mm Diameter, mm Diameter, mm Diameter, mm Diameter, mm
1 2.8 2.8 2.8 2 2 5.6
2 2.8 2.8 2.8 2.8 2 8
3 2.8 2.8 4 4 2.8 8
4 2.8 2.8 4 4 2.8 16
5 2.8 4 4 4 2.8 16
6 2.8 4 5.6 4 2.8 16
7 2.8 4 5.6 4 2.8 16
8 4 4 5.6 5.6 2.8 22.6
9 4 5.6 5.6 5.6 2.8 22.6
10 4 5.6 5.6 5.6 2.8 22.6
11 4 5.6 5.6 5.6 2.8 22.6
12 4 5.6 5.6 5.6 4 22.6
13 5.6 5.6 5.6 5.6 4 22.6
14 5.6 5.6 8 5.6 4 22.6
15 5.6 5.6 8 5.6 4 22.6
16 5.6 5.6 8 5.6 4 22.6
17 5.6 5.6 8 8 4 32
18 5.6 5.6 8 8 4 32
19 8 5.6 8 8 5.6 32
20 8 5.6 8 8 5.6 32
21 8 5.6 8 8 5.6 32
22 8 5.6 8 11 5.6 32
23 8 5.6 11 11 5.6 32
24 8 5.6 11 11 5.6 32
25 8 5.6 11 11 5.6 32
26 8 5.6 11 11 5.6 32
27 8 5.6 11 11 5.6 32
28 8 5.6 11 11 8 32
29 8 8 11 11 8 32
30 8 8 11 11 8 32
31 8 8 11 11 8 32
32 8 8 16 11 8 32
33 11 8 16 11 8 45
34 11 8 16 11 8 45
35 11 8 16 11 8 45
36 11 8 16 11 8 45
37 11 8 16 11 8 45
38 11 11 16 11 8 45
39 11 11 16 16 8 45
40 11 11 16 16 8 45
41 11 11 16 16 8 45
42 11 11 16 16 8 45
43 11 11 16 16 11 45
44 11 11 16 16 11 45
45 11 11 16 16 11 45
46 16 11 16 16 11 45
47 16 11 16 16 11 45
48 16 11 16 16 16 45
49 16 16 16 16 16 45
50 16 16 16 16 16 45 D50
51 16 16 16 16 16 64
52 16 16 16 16 16 64
53 16 16 16 16 16 64
54 16 16 16 16 16 64
55 16 16 16 16 16 64

[
<))
=
<)
=
()]
=
(o)}
=
(o)}
[
(o)}

64



57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
98
100

Reach W1
Diameter, mm
16
16
16
16
16
16
16
16
16
16
16
16
16
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
32
32
32
32
32
32
32
32
32
32
32
32
32
45
45
45
64
64
64

Reach W2
Diameter, mm
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
22,6
22.6
22,6
22,6
22.6
22.6
22,6
22.6
22.6
226
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
32
45
45

Reach W3
Diameter, mm
16
16
16
16
16
16
16
16
16
16
16
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
45
45
45
45
45
45
64
64
90

Reach W4
Diameter, mm
16
16
16
16
16
16
16
16
16
16
16
22.6
22.6
22.6
22.6
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
45
45
45
45
45
45
45
45
45
64
64
64
64
64

Reach W5
Diameter, mm
16
16
16
16
16
16
16
22.6

22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
32
32
32
32
32
32
32
45
45
45
45
45
45
45
64
64
64
64

Reach W6
Diameter, mm
64
64
64
64
64
64
64
64
64
64
64
64
90
90
90
90
30
90
90
90
90
90
90
90
30
30
90
90
90
90
90
90
90
30
90
90
90
90
90
30
90
90
180
180



CENTRAL STREAM PEBBLE COUNT

Reach C1 Reach C2 Reach C3 Reach C4 Reach C5
# Diameter, mm Diameter, mm Diameter, mm Diameter, mm Diameter, mm
1 2 2.8 2 2 5.6
2 2 2.8 2 2 8
3 2.8 4 2.8 2.8 11
4 2.8 4 2.8 2.8 16
5 4 4 2.8 2.8 16
6 4 4 4 2.8 16
7 4 4 4 4 16
8 4 4 4 4 16
9 4 4 4 4 22.6
10 4 4 4 4 22.6
11 5.6 5.6 4 4 22.6
12 5.6 5.6 5.6 4 22.6
13 5.6 5.6 5.6 4 22.6
14 5.6 8 5.6 4 22.6
15 5.6 8 5.6 4 22.6
16 5.6 8 5.6 5.6 22.6
17 5.6 8 8 5.6 22.6
18 5.6 8 8 5.6 32
19 5.6 8 8 5.6 32
20 5.6 8 8 5.6 32
21 5.6 8 8 5.6 32
22 5.6 8 8 5.6 32
23 5.6 8 8 5.6 32
24 5.6 8 8 5.6 32
25 5.6 8 8 5.6 32
26 8 11 8 8 32
27 8 11 8 8 32
28 8 11 8 8 32
29 8 11 8 8 32
30 8 11 8 8 32
31 8 11 11 8 32
32 8 11 11 8 32
33 8 11 11 8 32
34 8 11 11 8 32
35 8 11 11 8 32
36 8 11 11 8 45
37 8 16 11 8 45
38 8 16 11 8 45
39 8 16 11 8 45
40 11 16 11 8 45
41 11 16 11 8 45
42 11 16 11 8 45
43 11 16 11 11 45
44 11 16 11 11 45
45 11 16 11 11 45
46 11 16 11 11 45
47 16 16 11 11 64



48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

Reach C1
Diameter, mm
16
16
16
16
16
16
16
16
16
16
16
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32

Reach C2
Diameter, mm
16
16
16
16
16
16
16
16
16
16
16
16
16
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
45
45
45
45

Reach C3
Diameter, mm
11
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
22.6
22.6
22.6
22.6
22.6
22.6
22.6
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
45
45
45
45
45
45
64

Reach C4
Diameter, mm
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
22.6
32
32
32
32
32
32
32
32
32
32
45
45
45
45
45
45

Reach C5
Diameter, mm
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
90
90
90
90
90
90
90
90
90
90
90
90
920
90
90
90
90
90
90
90
90

D50



97
98
99
100

Reach C1
Diameter, mm
32
32
45
45

Reach C2
Diameter, mm

45
64
64
64

Reach C3
Diameter, mm

64
64
64
64

Reach C4
Diameter, mm
64
64
64
90

Reach C5
Diameter, mm
90
90
180
180



EAST STREAM PEBBLE COUNT

Reach E1 Reach E2 Reach E3 Reach E4 Reach E5
# Diameter, mm Diameter, mm Diameter, mm Diameter, mm Diameter, mm
1 2.8 2 2 2 5.6
2 2.8 2.8 2 2.8 5.6
3 2.8 2.8 2 2.8 5.6
4 4 2.8 2.8 2.8 5.6
5 4 4 2.8 2.8 11
6 5.6 4 28 2.8 11
7 5.6 4 2.8 4 16
8 5.6 4 2.8 4 16
9 5.6 4 2.8 4 16
10 5.6 4 4 4 16
11 5.6 4 4 4 16
12 5.6 4 4 4 16
13 5.6 5.6 4 4 16
14 5.6 5.6 4 4 22.6
15 8 5.6 5.6 4 22.6
16 8 5.6 5.6 4 22.6
17 8 5.6 5.6 4 32
18 8 5.6 5.6 4 32
19 8 5.6 8 4 32
20 8 5.6 8 4 32
21 8 5.6 8 5.6 32
22 8 5.6 8 5.6 32
23 8 5.6 8 5.6 32
24 8 5.6 8 5.6 32
25 11 5.6 8 5.6 32
26 11 5.6 11 8 32
27 11 5.6 11 8 32
28 11 8 11 8 32
29 11 8 11 8 32
30 11 8 11 8 32
31 11 8 11 8 32
32 11 8 11 8 45
33 11 8 11 8 45
34 11 8 11 8 45
35 11 8 11 8 45
36 16 8 16 8 45
37 16 8 16 8 45
38 16 11 16 8 45
39 16 11 16 8 45
40 16 11 i6 8 45
41 16 i1 16 8 45
42 16 11 16 8 45
43 16 11 16 8 45
44 16 11 16 8 45
45 16 11 16 11 45
46 16 11 16 11 45
47 16 11 16 11 64
48 16 16 16 16 64
49 16 16 16 16 64



Reach E1 Reach E2 Reach E3 Reach E4 - Reach E5

# Diameter, mm ‘ Diameter, mm Diameter, mm Diameter, mm Diameter, mm
50 22.6 16 16 16 64 D50
51 22.6 16 16 16 64
52 22.6 16 22.6 16 64
53 22.6 16 22.6 16 64
54 22.6 16 22.6 16 64
55 22.6 16 22.6 16 64
56 22.6 16 22.6 16 64
57 22.6 16 22.6 16 64
58 22.6 16 22.6 16 64
59 22.6 16 22.6 16 90
60 22.6 16 22.6 22.6 90
61 22.6 16 22.6 22.6 90
62 22.6 16 22.6 22.6 90
63 22.6 16 22.6 22.6 90
64 22.6 16 22.6 22.6 90
65 22.6 16 22.6 22.6 90
66 22.6 16 22.6 22.6 90
67 22.6 16 22.6 22.6 90
68 22.6 16 22.6 22.6 90
69 22.6 22.6 22.6 22.6 90
70 22.6 22.6 22.6 22.6 90
71 22.6 22.6 22.6 22.6 90
72 22.6 22.6 22.6 22.6 90
73 32 22.6 22.6 22.6 90
74 32 22.6 22.6 22.6 90
75 32 22.6 22.6 22.6 90
76 32 22.6 22.6 22.6 90
77 32 22.6 22.6 22.6 90
78 32 226 22.6 22.6 120
79 32 22.6 22.6 22.6 120
30 32 22.6 22.6 32 120
81 32 22.6 22.6 32 120
82 32 22.6 22.6 32 120
83 32 32 22.6 32 120
84 32 32 22.6 32 120
85 32 32 32 32 120
86 32 32 32 32 120
87 32 32 32 32 120
88 32 32 32 32 120
89 32 32 32 32 120
90 45 32 32 32 120
91 45 32 32 32 120
92 45 32 32 32 120
93 45 32 32 45 120
94 45 32 32 45 120
95 45 32 32 45 120
96 45 32 32 45 120
97 45 45 32 64 120
98 45 45 45 64 120
99 64 45 45 64 180

100 64 64 45 64 180



FORM 4: LATERAL SUSCEPTIBILTY FIELD SHEET

Circle appropriate nodes/pathway for proposed site
OR use sequence of questions provided in Form 5.

LATERALLY ADJUSTABLE?

LOW
«Fully armored /
bedrock bank
stabilization in good
condition : - __ ] _ _
.No evidence of None, or fluvial only limited to bends and constrictions Mas:-'f wasting or extensive quwal
chute formation / erosion or chute cutoff formation

j‘lFVj:E'ggsﬁned L All bank strata consolidated including toe?
y : y VERY HIGH

connected to hillslope,
Pe. yes . < VNI = 2

YW1~ 1
Moderately or well-consolidated
Poorly or unconsolidated

, S \l
Bank height Bank height Bank height >
<10% logistic >10% logistic 10% logistic risk Coarse / Fine Fine
risk for angle risk for angle for angle, AND resistant toe, unconsolidated unconsolidated
A

VWL > 2 d>64mm AND VWI < 2 AND VWI > 2

Are lateral adjustments occurring?

HIGH || HIGH || VERY ' HIGH || HIGH || VERY
rating || rating _ || Vertical || Vertical || HIGH ' Vertical || Vertical || HIGH
<high |/ =zhigh || <hi <high || Vertical | | <hi <high || Vertical

e = high = high

LOW || MED || MED
VW2 | I'/WI=2 | | VIM<2
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FORM 6: PROBABILITY OF MASS WASTING BANK FAILURE

If mass wasting is not currently extensive and the banks are moderately- to well-consolidated, measure
bank height and angle at several locations (i.e., at least three locations that capture the range of
conditions present in the study reach) to estimate representative values for the reach. Use Form 6 Figure
1 below to determine if risk of bank failure is >10% and complete Form 6 Table 1. Support your results
with photographs that include a protractor/rod/tape/person for scale.

Bank Angle Bank Height Corresponding Bank Height for Bank Failure Risk

(degrees) (m) 10% Risk of Mass Wasting (m) (<10% Risk)

(from Field) (from Field) (from Form 6 Figure 1 below) (>10% Risk)
Left Bank <30 — — <10%
Right Bank <30 o — <10%

= 10% Risk ====50% Risk = -90% Risk X Unstable

O Stable -

40 3.7
45 2.1
50 1.5
— 55 1.
£
-~ 60 0.85
=
= 65 0.66
b o
% 70 0.52
@ 80 0.34

Bank Angle (degrees)

Bank height and angle

schematic

Form 6 Figure 1. Probability Mass Wasting diagram, Bank Angle:Height/% Risk table, and
Band Height:Angle schematic.

Sheet 1 of 1
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Home Co Legal Logout

alculator ¢ 0
.I i..-,! II Map data provided by OpenStreetilap
Miap Details
Resuit View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH W1
§ i ] |
w. Define Drainage Basins Basin: Unnamed Tributary Project: Otay Crossings

Manage Your Point of Compliance (POC)

Analyze the receiving water at the "Point of Compliance” by
completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility: If

click the Update button to calculate the critical flow and low-flow
threshold condition. Finally, click Save to commit the changes. Low Flow Threshold: |

Channel Assessed: _‘Es - ¥ Vertical Susceptibility: Low{"l.;emca]f; - -
Watershed Area (ac): [131.20 Lateral Susceptibility: Low (Lateral) v
Lange View

Material: Vegetation -

Roughness: |a_2*'m

Channel Top Width (ft): [40.0

Channel Bottom VWidth (ft). |2ﬂ.ﬂ

Channel Height (ft): |0.5

Channel Slope: [0.0145
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Logout

UKNOW san Diego BMP Sizing Calculator Home ~ Cont

Map data prowvided by Open Streetilap

o
Map Details
Resuit View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH W2
"= Define Drainage Basins Basin: Unnamed Tributary Project. Otay Crossings

Manage Your Point of Compliance (POC)

Analyze the receiving water at the "Point of Compliance® by
completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility: m

click the Update button to calculate the critical flow and low-flow
threshold condition. Finally, click Save to commit the changes.

Channel Assessed: Yes v Vertical Susceptibility: Low (Vertical) v
Watershed Area (ac): |225.06 Lateral Susceptibility: Low (Lateral) *
Large View

Material: Vegetation v

Roughness: |ﬂ_ﬂiﬂ'

Channel Top Width (ft): I3 5.0

Channel Bottom Width (fi): |2{.'r.ﬂ

Channel Height {ft): [0.5

Channel Slope: [0.0138
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Home Cont Logout

uKnow san Diego BMP Sizing Calculator ¢

Map data provided by OpenStreetMap

Map Details
Result View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH W3
all M . .
M= Define Drainage Basins Basin: Unnamed Tributary Project.  Qtay Crossings

Manage Your Point of Compliance (POC)

Analyze the receiving water at the ‘Point of Compliance® by
completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility: |LOW:

click the Update button to calculate the critical flow and low-flow
threshold condition. Finally, click Save to commit the changes. Low Flow Threshold: |

Channel Assessed: Yes v Vertical Susceptibility: Low (Vertical) =
Watershed Area (ac): |229.14 Lateral Susceptibility: Low (Lateral) -
Large View

Material: Vegetation -

Roughness: |ﬂ1ﬁﬂ

Channel Top Width (ft): |40

Channel Bottom Width {ft): |1 5

Channel Height (ft): |0.5

Channel Slope: [0.0122
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Logout

uKnow san Diego BMP Sizing Calculator (v3.0 Home ~ Contacts  Legal

Map data prowvided by Open Sireetiap

Map Details
Result View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH W4
P ! |II_|:I
= Define Drainage Basins Basin: Unnamed Tributary Project. Otay Crossings
| L= |
POC
Manage Your Point of Compliance (POC)
Analyze the receiving water at the ‘Point of Compliance® by |
completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility: W
click the Update button to calculate the critical flow and low-flow ‘
threshold condition. Finally, click Save to commit the changes. Low Flow Threshold: W |
Channel Assessed: Yes = Vertical Susceptibility: Low (Vertical) -
Watershed Area (ac): [259.49 Lateral Susceptibility: Low (Lateral) -
Material: Vegetation ¥

Roughness: |ﬂ1ﬁﬂ

Channel Top Width (ft): |52.ﬂ

Channel Bottom Width (f): |24.'E}

Channel Height (ft): [0.5

Channel Slope: [0.0115
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Map data provided by OpenStrestilap

Map Details
Result View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH W5
all 4 o .
iﬁt&i Define Drainage Basins Basin: Unnamed Tributary Project. Otay Crossings

Manage Your Point of Compliance (POC)

Analyze the receiving water at the 'Point of Compliance’ by
completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility:
click the Update button to calculate the critical flow and low-flow
threshold condition. Finally, click Save to commit the changes. Low Flow Threshold:

Vertical Susceptibility: Low (Vertical) -

L |

Channel Assessed: _‘!"es

Watershed Area (ac); [467.84

Material: Vegetation -
Roughness: Iﬂm

Channel Top Width (ft). Iﬁﬂ,ﬂ

Channel Bottom Width (ft): !E.ﬂ.ﬂ

Channel Height (ft): |0.5

Channel Slope: [0.0053
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UKnNow san Diego BMP Sizing Calculator (v Home  Con 0 Lagott

Map data provided by OpenStresthlap

Map Details
Result View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH W6
ol @ , ;
{ﬂE Define Drainage Basins Basin: Unnamed Tributary Project.  Otay Crossings

Manage Your Point of Compliance (POC)

Analyze the receiving water at the ‘Point of Compliance’ by I
completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility: W

click the Update button to calculate the critical flow and low-flow
threshold condition. Finally, click Save to commit the changes.

Channel Assessed: Yes - Vertical Susceptibility: _L-nw (Vertical) -
Watershed Area (ac): |478.68 Lateral Susceptibility: Low (Lateral) K
Largs View
Material: _\.;*egeta tion -

Roughness: |ﬂ 100

Channel Top Width (ft): |54.0

Channel Bottom Width (ft): |4B.i}

Channel Height {ft): |u.5

Channel Slope: |n.ﬁzzﬂ



Wayne W. Chang
Typewritten Text

Wayne W. Chang
Typewritten Text
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UKNOW san Diego BMP Sizing Calculator

Map data prowvided by Open Streetiap

Map Details
Result View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH C1
"= Define Drainage Basins Basin: Unnamed Tributary Project. QOtay Crossings

Manage Your Point of Compliance (POC)

Analyze the receiving water at the 'Point of Compliance’ by
completing this form. Click Edit and enter the appropriate fields, then
click the Update button to calculate the critical flow and low-flow
threshold condition. Finally, click Save to commit the changes.

Channel Assessed: Yes v Vertical Susceptibility: Low {Vertical) v
Watershed Area {ac): |680.91 Lateral Susceptibility: Low (Lateral) ¥
ch_l.:'si e

Material: Vegetation -

Roughness: |ﬁ_ﬂiﬂ'

Channel Top Width (ft): IBG.{}

Channel Bottom Width (ft): izﬂ.ﬂ

Channel Height {ft): |2.0

Channel Slope: [0.0230
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Map data provided by OpenStreetilap

Map Details

CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH C2

Al : i
T Define Drainage Basins Basin: Unnamed Tributary Project: Otay Crossings

Manage Your Point of Compliance (POC)

Analyze the receiving water at the "Point of Compliance’ by

completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility: @
click the Update button to calculate the critical flow and low-flow

threshold condition. Finally, click Save to commit the changes. Low Flow Threshold: @

Channel Assessed: i’és v Vertical Susceptibility: Luw Wert'f;:;ﬁ } : -
Watershed Area (ac): [691.30 Lateral Susceptibility: Low (Lateral) =
Langs View

Material: ”"Jegeﬁfion -
Roughness: |ﬂ‘!ﬂﬂ

Channel Top Width (ft): |35.G

Channel Bottom Width (ft): |1G,G

Channel Height (ft): |3.0

Channel Slope: [0.0164
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Map Details
Resuit View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH C3
"= Define Drainage Basins Basin: Unnamed Tributary Project: Otay Crossings

Manage Your Point of Compliance (POC)

Analyze the receiving water at the "Point of Compliance”® by
completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility: m

click the Update button to calculate the critical flow and low-flow
threshold condition. Finally, click Save to commit the changes.

Channel Assessed: Yes v Vertical Susceptibility: Low (Vertical) v
Watershed Area {ac): |694.26 Lateral Susceptibility: Low {Lateral) *
Large View

Material: Vegetation -

Roughness: |ﬂ_‘H§ﬂ'

Channel Top Width (ft): I3 50

Channel Bottom Width (ft): I1{.'r.='.!l

Channel Height (ft): |3.0

Channel Slope: [0.0129
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I Result View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH C4
%E‘{gl'. Define Drainage Basins Basin: Unnamed Tributary Project: Otay Crossings

| Manage Your Point of Compliance (POC)

Analyze the receiving water atthe ‘Point of Compliance’ by — =
completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility: E:‘“':, o
| click the Update button to calculate the critical flow and low-flow

threshold condition. Finally, click Save to commit the changes. Low Flow Threshold: W

f corcor [ seve f et

Channel Assessed: Yes v Vertical Susceptibility: Low (Vertical) v
Watershed Area {ac): |733.56 Lateral Susceptibility: Low (Lateral) v
Large View
Material: Vegetation -

Roughness:; |5 100

Channel Top Width (ft): lddlj}

Channel Bottom Width (ft): |24.0

Channel Height (ft): |2.0

Channel Slope: (0.0081
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Result View

CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH C5

?“ég Define Drainage Basins

Basin: Unnamed Tributary

Project. Otay Crossings

Manage Your Point of Compliance (POC)

Analyze the receiving water at the "Point of Compliance® by
completing this form. Click Edit and enter the appropriate fields, then
click the Update button to calculate the critical flow and low-flow
threshold condition. Finally, click Save to commit the changes.

concor | svve | vpie

Low Flow Threshold:

Channel Assessed: Yes =

Watershed Area (ac): |[F37.80

Vertical Susceptibility: Low (Vertical) -

Lateral Susceptibility: Low (Lateral) -

Material: \Vegetation -

Roughness: |nm

Channel Top Width (ft): lB'EHl

Channel Bottom Width (ft): |50.0

Channel Height (ft): IH}

Channel Slope: |0.0188
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Result View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH E1
ol & ) !
@ Define Drainage Basins Basin: Unnamed Tributary Project: Qtay Crossings
| E—

Manage Your Point of Compliance (POC)

Analyze the receiving water at the "Point of Compliance’ by
completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility: LOW
click the Update button to calculate the critical flow and low-flow
threshold condition. Finally, click Save to commit the changes. Low Flow Threshold: 0.

Channel Assessed: Yes v Vertical Susceptibility: Low (Vertical) -
Watershed Area (ac): |170.49 Lateral Susceptibility: Low (Lateral) ¥
Large View

1

Material: Vegetation

Channel Top Width (ft): {44.0

Channel Bottom Width (ft): |3ﬂ,ﬂ

Channel Height (ft): [1.0

Channel Slope: |0.0164
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Map Details
Resuit View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH E2
% | I.' .u' | .
m{_'] Define Drainage Basins Basin: Unnamed Tributary Project  Otay Crossings

Manage Your Point of Compliance (POC)

Analyze the receiving water at the ‘Point of Compliance’ by
completing this form. Click Edit and enter the appropriate fields, then

click the Update button to calculate the critical flow and low-flow 3
threshold condition. Finally, click Save to commit the changes. Low Flow Threshaold: @

Channel Assessed: Yes - Vertical Susceptibility: Low (Vertical) v

Watershed Area (ac): |176.36 Lateral Susceptibility: Low (Lateral) v

Material: ".r‘egetatron -
Roughness: |*.§um

Channel Top Width (ft): I32.{}

Channel Bottom Width {ft): !1 5.0

Channel Height (ft): |2.0

Channel Slope: [0.0214
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Map Details
Result View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH E3
gl ."_hI = i
"= Define Drainage Basins Basin: Unnamed Tributary Project: Otay Crossings

Manage Your Point of Compliance ([POC)

Analyze the receiving water at the "Point of Compliance® by

completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility: mg
click the Update button to calculate the critical flow and low-flow al

threshold condition. Finally, click Save to commit the changes.

Channel Assessed: Yes - Vertical Susceptibility: Low (Vertical) -
Watershed Area (ac): [189.73 Lateral Susceptibility: Low (Lateral) e
Largs View
Material: Vegetation -
Roughness: [0.100

Channel Top Width (ft): 40.0

Channel Bottom Width (ft): |1 5.0

Channel Height (ft): |2.0

Channel Slope: [0.0186
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Map Details
Result View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH E4
NERT)
"= Define Drainage Basins Basin: Unnamed Tributary Project.  Otay Crossings

Manage Your Point of Compliance (POC)

Analyze the receiving water at the ‘Point of Compliance’ by

completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility: J ':
click the Update button to calculate the critical flow and low-flow 1 '
threshold condition. Finally, click Save to commit the changes. Low Flow Threshold: M

Channel Assessed: Yes v Vertical Susceptibility: Low (Vertical) =
Watershed Area {ac): |257.53 Lateral Susceptibility: Low (Lateral) v
Large View

Material: Vegetation -

Roughness: |@1-::~u

Channel Top Width (ft): |34.0

Channel Bottom Width (ft): |2{m

Channel Height (ft): |1.0

Channel Slope: [0.0141
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Result View CRITICAL STRESS CALCULATOR RESULTS FOR STUDY REACH E5
" Define Drainage Basins Basin: Unnamed Tributary Project: Otay Crossings

Manage Your Point of Compliance (POC)

Analyze the receiving water at the ‘Point of Compliance® by
completing this form. Click Edit and enter the appropriate fields, then Channel Susceptibility: |LOW

click the Update button to calculate the critical flow and low-flow
threshold condition. Finally, click Save to commit the changes. Low Flow Threshold: W

corcor i sove | Upome
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Channel Assessed: Yes v Vertical Susceptibility: Low (Vertical) v
Watershed Area {ac): |259.27 Lateral Susceptibility: Low (Lateral) v
Large View

Material: Vegetation -
Roughness: |ﬂ.:1{?ﬂ

Channel Top Width (ft): I3{.‘r,ﬂ

Channel Bottom Width (ft): |za.{;

Channel Height (ft): |1.0

Channel Slope: (0.0212
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THE UPSTREAM DOMAIN OF ANALYSIS LOCATIONS TO WEST. CENTRAL, AND EAST STREAMS)
FOR THE WEST, CENTRAL, AND EAST STREAMS
THE US/MEXICO BOUNDARY IS THE DOWNSTREAM wme s MINCR ORAINAGE BASIN BOUNDARY (TRIBUTARY
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STREAMS
12 34 AC TRIBUTARY DRAINAGE AREA
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WEST, CENTRAL, AND EAST STREAMS AT THE FLOW PATH (WEST, CENTRAL, AND EAST STREAMS
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